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PREFACE 



This guide Wy.s developed through a project for the U.S. Office of Education^ 
Curriculum Dovolo]^nient Branch of the Bureau of Occupational and Adult Rducation, 
under Part I of the Vocational Education Amendments of 1968, It is intended for 
the use of vocl? £;iona.l and technical educators in identifying potential program _ 
offerings for /'merging employtnent areas. . ' 

■ t ' . ; . ^ - ^ 

The guide' documents the results of the project, which developed and applied 
a process forVidentifying new and emerging occupations for skilled and technical 
areas. ^ Tlio p/oject serves as part of a larger effort to assist the alignment of 
vocational ai; d technical program offerings with new emploxment opportunities . ' 
Tliis effort represents , a major challenge to. educators because of the difficulties, 
in obtaining^ planning informatiop for occupational areas which are not yet 
well-established. ^ ' 

For ease of rSferencej the guide is divided into two parts. The first ^ / 
describes f the process of identifying new and emerging occupations that was / 
developed during this project and suggests how that process applies to programi 
planning at the State^ regional and local level.^ .The second presents the frame-^^ 
work for the occupational guidelines and each of the new and emerging occupations 
identified through this study in detail. A listing of information sources and. 
a glossary of terms are presented in the Appendices . ^ 

In addition to the principal authors j a number of people contribut^ed to the 
development of this document. These include/ Barbara Boris, Kelly Gerryj 
Ralph Jones^ Sharon Livesey and Ann Reed. U.S/ Office of Education personnel 
responsible for the project were Dr. Walter Brookings Project Monitor and 
V/illiam Bemdt^ Project Officer. 



Alice K. Gordon 
Project Director 
March, 1976 
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Chapter I 

INTRODUCTION 

The success of good planning for vocational education depends upon 
the ability to be responsive to two major constituencies: s^fidents and 
employers* IVhile student needs and labor niarket/occupationM^'"^trends 
are fluid and dynamic J the elements of a vocational education system are' 
necessarily more stable and less susceptible to change. 

The identification of new occupations as they are emerging enables 
vocational and technical educators to be better able to plan program 
offerings in a systematic and cost-effective way. Employer needs for n 
trained manpower^ studetit needs for training in areas where there are 
employment opportunities^ and society's needs for educational development 
in a changing technological environment should be anticipated and incorporated 
into program planning. 

The Vocational Education; Ainendments of 1968 authorize the development 
of curricula for, and training in, new and emerging occupations. The 
purposes of this study were firsts to develop and document a methodology 
and a process for identifying new and smerging occupations at \ the skilled 
Bnd technical levels, and second, to identify specific example^s of new 
occupations that met the criteria of "new and emerging" for which training 
might be offered in vocational and technical secondaiy and postsecondary 
institutions. ' — ^ 

The results of this project should assist vocational and technical 
curriculum and program planners to {Identify new and emerging occupations 
and to develop curriculum and implement programs for them, Thub * in . 
developing a process for identifyihg nevy and emerging occupatiolis in 
skilled and technical areas * an attempt was made to follow a prbcedure — = - - 
that could be replicated by vocational and" tcrnhnical planners, and others 
as an ongoing process. The key to this process is identifying the 
technological and societal trends that lead to new and emerging occupa- 
tions, being aware bf existing occupational data bases and labor forecasts, 
and most importantly, developing a wide range of contacts with employers, 
professional associations ^ labor unions,- and other appropriate organi za-- 
tions to keep abreast of current developments in industry. 



National vs. Regional Perspictives 

, ^ ^ \ ■ ].. ' ■ , 

This study was undertaken from a National'iperspective, and therefore ^ 
includes some occupations for which there may be no demand in some of 
the States* Conversely, some new occupations laave been excluded because 
they related to particular regional demands and were too speciffc to a 
given geographical area to be of general interest. The program planners 
can best assess the local potentiaL and demand for program planning and 
curriculum development. This, study serves as a guide, therefore, not a 
handbook, for State vocational education' directors and curriculum planners, 

. , ■ / ' ' ■• 
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The Risk Factor 

There is clearly an inherent problem in responding to the identifi- 
cation of new and emerging occupations for vocational program development. 
On the one hand, economic and technological progress is often so fast 
that new occupations become major factors in the economy within only a 
few years of their first introduction. The implication is that vocational 
program planning must be undertaken almost simultaneously with identificatio 
of new and emerging occupations, ■ 

However s the process foi" the identification of new and emerging 
occupations is exploratory and developmental in nature. Vocational 
program planners thus face the dilemma of having to plan early enough, 
while running the risk of committing resources and initiating programs 
for occupations which may not materialize, /* 

In order to avoid the speculative commitment of resources ^ and at / 
the same time insure that vocational education planners will be able to 
implement hew programs before it is too late, it is essential that new 
occupations be identified early ^ that preliminary planning begin as s-oiDn 
as the new occupation has been identified, and that program planners 
continue to. monitor" the development of the new occupation j so that 
commitment of resources be timed with increasingly clear and reliable 
information that job openings will exist, / 

All change involves risk. The educational planner risks investment 
of human and material resources ' in a program which may, bebause of 
unforeseen technological dif f iculties , for ©Maniple, be implemented 
before there is a real employment demand for theNprpgr^m, The planner 
also takes a risk in ignoring trends and not inVespi^T^jhese resources 
only to find that an unmet demand'exists , ^ ^.^^ 

Further, the process by which occupations emerge interacts with tRb---^_^^ 
vpcatlonal planning process. That is, the installation of training 
programs may hasten the adoption of new technologies, and/ or reorganiza-^ 
tion of work. 

The risk inherent in new program planning and Implementation is 
mitigated somewhat by the expectation that five years is needed for 
planning, curriculum development, testing and final implementation of a 
new prograTn* ; Constant monitoring of the trends, and consistent testing 
of program planning against indices of demand will allow the planner to 
reduce the risk of unwise investment considerably . There are few, if 
any, publicatioTis which will tell the program planner what new occupa- 
tions are on the horizon. Instead, the process identified in this study 
requires the planner to keep in contact with industry, labor and govern- 
ment groups on an ongoing basis, and continually update and refine the 
information and planning in response to new developments. 

Definition of New and Emerging Occupation 

: ■ For the purposes of this study, a new and ' mnerging oooupatio7t is 

one whiah has Qomc into ea:iB banoa in the past ton ycaTB in BkitVed and. 
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t&ahniaal arms, for whiah theve is an establtshed dBmand, a bciBis far 
projeating growth, and a Bhortage of trcHrwd Idbor, and for whiah m 
piibl.ia ^waationat trairiing is available. 

Within this definition, given time and unlimited rGSOurces, a great 
many new and emerging occupations can be identified. Using the specific 
criteria derived from the definition, this study identified eleven 
occupations which are viable examples of new and emerging occupations, 
out of the total universe of possible candidates. These are real occu-- 
pations, the demand for which is growing throughout the country, and 
ser^e to Illustrate the process of identification and exclusion or 
inclusion for program, planning* - -= ^ ^ 

^ ^rhe skilTeO^cupations are: Crystal inanufacturing Grower, 
Polisher, Fabricator, Assembler; Public Safety Communications Operator, 
and Housing Rehabilitation Specialist* 

The technical occupations arei Crystal Technician, Podiatric 
Assistant, Child Advocate, Horticultural Therapy Aide, Physical Security 
Technician^ Nuclear Quality Assurance Inspector, "industrial Hygiene 
Technician, ^Halfway House Resident Manager, and Energy Efficiency Technician 

The criteria, methodology and process, and outcomes resulting in 
lis selection are discussed in the following chapters. 



Chapter it 

CRITERIA FOR NEW AND EMERGING OCCUPATIONS 

Key criteria for identifying new and emerging occupations derive 
directly from the operational definition, i . e, , that the occupation:^ 

m must have emerged Within the past decade 

m 'is skilled or technical \ 

& has an established demand leading to a Basis for projecting 
growth and a resultant shortage of trained manpower 

. - m ^ras^^no public, vocational training programs available. 

These faxtors^a^a^interrelated and lead to three major criteria for 
identification and subs^qaefit program development. These criteria are 
ordered for purposes of dis"cUss^ion as follows: 

Q No exi sting curricula tTT^-.educational preparation require i 

should be significantly dif ferfen^^ from that offered in existing 



m Existing demand - equal to or greater than 2000 openings 

nationally J per year, and projected growth in the next decade. 



© Length and level of preparation - a minimum of two months, for 
upgradingj six months for a new traineej.and maximum of two 
years of preparation, leading to skilled or technical employment. 

No Existing Curricula 1 

Where a new occupation has existing curricula which meet sufficient 
quality standards, the occupation was not included" in the candidate pool . 
In this case,, the planner tries to make the curricula available to 
programs desiring to implement them. Often, the training requirements ^ 
for a new occupation represent a new "module-' that might be inserted 
into already existing programs , or, parts of existing programs can be 
restructured to encompass all the necessary skill areas for a given 
occupation. The funding of new curriculum development efforts on a 
large scale is not necessary; rather, efforts can ^be made to modify 
existing curricula* . . '[ - 

Therefore, for many of the occupations discussed in detail in Part 
II J it is suggested that existing courses be combined with new offerings 
in the creation of a ''new** curriculum for a new occupation, but in fact, 
only parts of the total program are new. 

Existing Demand . 

In order to justify expending resources to develop 'curricula at the 
National level, there should be estimated demand in the identified 
occupations plus projected growth in demand of at least 2,000 jobs per.==, 
year in each occupatioa over the next five to ten years. Demand figures 
are often the most difficult criteria on which to obtain accurate information 
But even if relatively accurate demand estimates can--be ascertained, it ^ 
is important that educators are assured that employers will hire the 
graduates of new programs rather than dra^^ing from the general labor 
market and providing necessary training on the job. 



Length and Level of Training 

Jobs that do not require more than two months of restraining to 
upgrade employees already trained in related areas, or six months of 
training in the case of new employees, aBe excluded from this 'project . 
In these cases, on-- the- job training or apprenticeship might be the more 
appropriate method of. training* The maximum amount of education required 
should be no more than two years of postsecondary level preparation. 
That is, \the training should prepare for occupations at the skilled or 
technical not the professional levels, 

\'' . ■ ' ■ ' r . ' . 

\ = 

1 i 

\ •• . = ■ 

. S 

Technical VS. Skilled Job Categories 

■ ■ \ ^ .• • ^ • ~ 

In an article entitled Preparing Supportive Personnel for New and 
Emerging Technologies , Walter J, Brooking reasons that a ^'preparatory 

\ ■ . ii " ■ ■ ■ 



curriculum [must bo] a seq uence of rolatcd courses ../' including basic 
courses underlying the field, an **elementary course in the technique, 
procedures, procDsscs and apparatus of the specialty , [and] succeeding 
course[s which] contribute to the depth and understanding of , the student* 
skills and competencies in the specialty. Such a curriculum 'iriust provide 
the variety_and depth of prGparation [necessary] to cope with inovitabl 
changes that will occur in [the] special field." The Immediate tasks 
and competencies in which skilled support personnel must be trained will, 
be less complex than those necessary for technicians, but no less basic 
to the body of specialized knowledge in the field'for which they are 
being .trained, / . 

Giv^i these constraints it seems most appropriate to differentiate 
Vtechnicians" and "skilled" personnel in terms of training curricula 
necessary to prepare them for their respective/jobs. This definition 
has, in fact, been applied by Dr. Brooking, who distinguishes technicians 
and skilled- personnel as follows: 

"Technicians and other specialized supportive personnel . usually 

require 2 to. 3 years of rigorouSj speciaiized post high school 

education different from the first 2 years of a baccalaureate — ^ 
program * . , ; . . . ^ 

'Skilled workers in the field.. .are usually taught. their specialized 
skills iri/a few months to a year in on=the-job orientatiori and 
training programs." \ ■ 

Technical trainings thus, usually includes a larger amount of classroom 
preparation, while a skilled worker Ls training tends to involve more 
hands-^on work experience. - 

New and emerging occupations in areas where the Office of Oducation 
has recently supported vocational educational education curriculum 
development were excluded. Specifically, tl^esc were: . Bio-Medical 
Equipment Technology; IIlectro-Medical Technology ; Nuclear Medical 
Technology;. Laser and Electro-Optical Technblpgy] Pediatric Assistant; 
Para-Legal Education Curriculum; Courses in Laser Technolpgy. 

.- .1 / ^ \ I ■ , • 

Out of some 100 other occupations considered, the' fol lowing best 
met the criteria. \ . \ 



\Figureh NEW AND EMERGING OCCUPATIONS 


TechnfCBl 


Skilled 


Crystal Technician . 
Pediatric Assistant 
whild Advocate i 
- Hgrticuftural Therapy Aide 
Physical Security Technician 
Nuclear Quality Assurance Inspector 
Industrial Hygiene Technician 
Halfway House Resident Manager 
Energy Efficiency Technician 


Crystal Manufacturing: 

/Grower ^ 
Polisher 
Fabricator 
Assembler 

Public Safety Communications Operator 
Housing RehabiNtation Specialist 

■ ■ k -■ : . , ^ 



The process and methodology used to determine these as n^w and 
em^ging occupations is discussed in the next chapter, , j ^ j 



,v Chapter Hi 

" ' ' METHODOLOGY , - ■ 

1 .. ' „ ■ , ' ■ ; ^ 

Identifying new and emerging occupations entails a four-step 
prdgess, tteg examination of broad tren4s^that affect'the ^ 

geniraf structure of occupations In U.S. Society, and^then focusing in 
on specific sources to test the degree to %vhichUa particular job title: 
meets the criteria as a new and emerging occupation. These major "steps , 
in the Identification process are to: 

' / ft isolate trends and processes, affecting the emergence and , 
development of new occupations % < ; 

" © identify occupational data bases and employment forecasts to - 
designat| occupational areas and specific job titles ^ for - 
further investigation . ^ • 

# develop alternative means for demand and grov^h rate estimates 

^ « discuss with knowledgeable employers and or other organi E^ation^ 
representatives data information on candidate occupations ;^ 

The combination of theie four steps prdved to be a upful approach in,, 
Taentirfyini numerous candidates for new and emerging/ octupatipns, although 
the steps do' not: always follow directly. Rather, the process is frequently 
more iterative; as ona^ga^h^ers certain information, -candidate occupations 
are redefined and previous ;|ources are consulted for corroboration. 

Trarids and Proceises ■ \ ^ V 

- Ip- order to document^ the process by which new occupational areas 
emerg^^ established occupations and new occupational candidates were 
analysed in-order to isolate common elements; Four major processes were 
identified by which new occupations emerge.' Thef e are throiigh : . 

' V © legislation ^ : , 

new^techndlogy, changes in technology, or new inventions 
® job redesign or restructure 

social or institutional change, ..^ 

These processes have ^combined as well as individual impacts and, therefore, 
mus^hot be consideMd solely in isolation, Further, specific changes 
which result may W^ca tegoriEedt as identifiable occupational trends . 

■■""= ■'■->. ' . " ■ m , 

: ■ ; I . . ^ . , • ■. . \ . ' 

New Legislation f ^ 

/New legislation>such as the Occupational Health and Safety Act, 1974, 



often requires tech 
Sp ec 1 f i^^e ch n i q u e £ 



nical ahd skilled personnel for implementation. 

praaedureOid'.^^ required to meot wijh re- 

gulations; produce a dimand for trained ma^Tp^r^ 



skills. 
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Further,, implementation of new; legisiation may call for a different 
^combination of skills' from -those demanded by existing programs i Monitoring 
the work environment, for example, -requires new instrumentation and * , 
analysis skills in areas such as air and noise pollutionj \^as well as 
trained persorinel^to plan and undertake operatiohs. Moreover, knowledge 
of ' regulations is important and, with i'ncreased emphasis on safety in 
all aspdctB of the work environment, the demand for trained personnel in 
this arda is increasing markedly, \. , ' ' , ■ - 

New T&chno/ogy = i . 

/ New technology in past years has included the ele^ronic computer, 
numerically controlled machine tools, lasers, integrated circuits, and a 

^number of /'improved plastics. Many other technical ar^eas. are currently 
available or rapidly being developed. Semiconductor technology,' which 
will improve manufacturing and process control in many rindustries, has 

.led to a number of ndw products;. Large scale integrated .circuits, for 
example, can perform functions with a single crystal chip that formerly 
required hundreds of transistors. New or improved technologies require 
training fpr the^ skilled and technical ^personnel necessary for operations, 
maintenance and sales positions^, ^ . ^ 

Job Restructuring ' ^ ' 

The recent emergence of legal paraprof essionals is an example of, 
job redesign or restructuring that results in new occupations withjriew 
education and training needs. This process, is particularly appdreht in 
professions which have personnel ' shortages -at highly skilied or 'professional 
levels, but which allow delineation and delegation of particular task^s, \ ■ 
Training necessary to perform these functions can be designed for a ' 
potentially . large pool of supportive technicians and specialists, f./.- 

SogUI Change |^ 

The recent trend toward deinstitutionalization in a number of : * 
fields is an example of social or institutionaT changes which. create new 
occupations. Correctional L welfare, drug, juvenile and elderly servicers 
are continuing to move from large institutions to community-based programs. 
Often, in these areas prior ''consumers'* with "life experience-- e,g,, 
former drug addicts are employed without educational prqparation, 

/nteractfon pf Processes ; . 

In 'addition to considering the four processes^ in isolation, it is 
also important to consider their interactions. New legislation, as in 
the OSMA example, often requires new technology in order to be implemented* 
Inversely, new technology may require new legislation and control. 
Examples may be generated for a number of other interactions-, such as . 
social change leading to new legislation, social ^ change implying job 
restructure, and new tGcl^nology requiring job redesign. 

Any procedure for idor^ifying new and emerging 'Occupations should 
take^into account the implichtioiis of these four procossos and their' 
interactions. On the other hand, these, four processes alone, arc not 



sufficient to, identify new and emerging bccupations . Raihsr, they ^ , 
provide a focus for the' identification procedure, Trfnds. in specific 
occupational areas must alsof be isolated, Investigatio/n of occupational 
data sources for indicators of specific new and emergiyng occupational 
areas is a second important step* 

Ocaupationa! Data Bases and Employmint Foracasts 

.[ Fot the second step in , the identification proc^4sSj National , occupational 
data bases and employment forecasts were examined--to ascertain whether 
the available data would provide evident or serve' as an indica;^3or of 
broad' social and technological changes wfiUgh migh^t alter the occupational- 
functions in specific fields. These sourc^^were' examined to provide 
leads; to new job titles 'and industries with labor shortages and projected 
growt^i that would indicate areas where further l/nvestigation might prove 
profitable, , 7 ^ 

A survey of major sources of manpower and/ occup^at-ional^data- revealed 

that there is no. one. systematic method of utilizing existing data sources ^ 
for identifying new and emerging occupations./ This is primarily due M--^ 
the. fact that each source of data is specific to the, obj ectivea^^^for^^ 
which.it was gathered, and/no data is currenily colfected Tor the purpose 
of identifying^ new and . emerging occupations y Use-^of data \ 

sources is further limited by^^data gaps r^^l^^^^ pf'coordlnation of efforts, 
the comprehensiveness -.of-rdaTta collected, levels of aggregation^ and - 
problems of ^job titles. Therefore, it must be recognized that there is • 
no specific methodology for utilizii-^^ data sources in planning for new 
programs 

Occupational Data Bases 

Four Federal occupational ^ata sources were examined to determin^ 
if new job titles really impilied new and emerging occupations to. meet"- 
the criteria,, . . ^ j 

: a Occupational Employment Statistics Program CBureau,*of Labor 
Statistics) - Survey by industry of the types of occupations, 
■ and the number of empioyees in each particjular.^occupation.v A 

supplemental section of this survey sugges^ts a risting of jobs 
^ which do not fit into categories as defined. It was hypothesized 
that some of the titles appearing in the supplement might ■ ^ 

represent neW; occupations , 

/ ■ . ^ ^ ■ ■" ' 

; ^9 -■ Dictionary of Occupational Titles fUmployment and Training 

Administration, Department of Labor) - A comprehensive listing 
■ ' of existing occupations and=^^elated numerical codes. It was 

hypothesized tha-^ comparisoi) of various editions might identify <J 
... recently added occupational, titles , 

/ e C lassified Index of Indust ries and Occupations : (Bureau of the 
' ' Census) - This document isVproduced every ten. years and can be ^ 
^ compared with the previous listings to determine what occupations 
have been added-: It was hypothesized that these new occupational 
\ ' titles might represent new and emerging occupations with 

, \ accompanying census data-. - -. ■ 



\ 



H • = Standard Industrial Classification .CO^fice of Kanagament ant 

Budget) .- A listing of industries by categories which can be| 
. compared with previous listings to determine if--any new= industries^ 
have ;beeh added. These new industries icouid then\be investigated 
to determine if they ' cont^ain 'any new occupatioris, > ' I ' 

A comparison of these data. bases shows that only .the Qccupational 
Employment StatistiGS Program (OES ) potentially solicits new>oGCupatipnal 
titles. In tfie other three sources, new job titles can only be obtaihed 

/ by comparing the latest edition with a previous one to isolate new ^' liJs tings , 
Often these leads do not turn out to be ne^>? occupation^ One reason for' 
this is that many, occupational data bases become mbref spedialized over . 
time* ThuSj where one occupaMon had been listed, "^ree occupations jmay 

, appear in a later lifting even though the job functions have not changed'.. - 
, : A second and related reason for a newfgob listing not turning out to be/ 
a new occupation is tha^ often job titles change without a corresponding 
change in>job function,^ Further, the results of comparisons fail toj d^s- ^: 
tinguish rieal changes in job funC:^tion from superficial changes in' jqb/ 
title. New arrangements of listings, further breakdowns of job claisificatidns 
and apsignment of new occupations to existing titles'' or codes further 
complicate this process, \, /[ 

EmploymehtFQrecBsu 

. Two Federal employment fprecasting sources were donsulted-4n an 
effort, to identify industries^ with labor shortages on the hyipothesik 
that the shortage may result from new occupations with dnadequate k " 
training to fill the existing positions or where' occupational functions 
are changing, " . '^i . ' - 



m Occupational Outlook Handbook 1 f Bureau of Labor Statistics! - 

— — * -- — - - — _ - - - _- - - — ^M= ' ' • ' " I 

Employnient outlooks for selected oc^cupations^ based on statistical 
and economic analyses. ■ / / 

• Division of Technology And. Productivity (Bureau of Labor. . 
Statistics).^ - Studies to assess the impact , of new technology 
on employment trends arid patterns, :usually in established 
industries, ' ^ / ■ / 

■ These sources do not'^include projections for less established 
occupations because data necessary for statistical projictions is :not. 
currently available for most new occupational areas, Nonethelesk, 
though these sources mostly report on established occupations with labor. 
sh6r.tBges, occasionally they turn e^ up "leads--, meriting further.| investigation, 

Altemative Means for Developing Estimates 

Although "hard^^ data for demand and growth rate projections cannot be 
obtained for new and. emerging occupations, it is possible to develop alter- 
native bases for demand and growth rate projections. The basis for most pro- 
jections for which solid/data is not available is usually datW on rates df 
production and consumption, sale^, funding patterns, empioymeT|t in related' 
fields, and documented rates, of change. 



In aaditio'n, 'demand estlmate.s for future employment categories can also , 
be predicted from analysis of growth trends and employment figures m goods 
and: services closely related to the new occupation In question. Further ,_in 
social service occupations, the funding prospects In particular areas must ■ 
be considered since social- services' in particular rely on sources of funds 
tied closely to, highly unpredictable political and econorai-c developments. 

Demand estimates for the new and emerging,, occupations contained in this 
report combine the above=described methods of demand forecasting with ^. 
"reTi'ance onritnowledgeable experts and substantiating evidence.' As such tljey 
are preslHted wi%h considerable caveats concerning the strength of the data. 

Discussions with Knowledgeable I ndhiduals ^ 

After potential new and emerging occupations were identified from 
the sources above, . 'knowledgeable individuals were heavily relied on to 
. further refine the information on specific occupations. It became , 
apparent that Federal ands State agencies, associations, industry and 
union representatives, and education and research centers were the best 
sources of -Information on new occupations, new or growing industrial 
areas new technology, and further sources to' be contacted. By following 
a simultaneous" process of contacting individuals and locating data fro m 
various sources, we were able to supply information for each candidate - 
occupation then identified. In particular, Federal employees who were 
responsible for preparing and maintaining the occupational data bases 
and employment forecasts described-.previously provided fruitful leads to 
areas for further investigation, .even though many 9f the occupations con- ^ 
sidered had been too new for inclusion in various publications because ot 
lack of data or of available training. " : j / , 

Constraints / ' . 

■ Of particular importance in identifying now and emerging occupations . 
the recognition of several constraints which apply to the process. First, 
the perspective adopted will determine certain fundamental parameters tor 
defining new and emerging occupations. Adoptingva National rather than . 
a regional viei^point automatical ly determines that some potential occupations 
wiir be excluded from consideration despite the fact, of high demand for 
workers in .that occupation in certain regions. 'i . ,, 

Second projected demand is a critical issue ^designing any ne^ ' 
/occupation for curriculum development since faulty demand projections 
may result in: , ■ , 

* • Few employm ent op portunities for students - Until a new, occupation 
is adequately" established in an industrial setting, trarned 
s'tudents will be unable to find employment opportunities .\ 

9 Misal location of resources - -Resources will be misallocated^,f 
. ' ' "the"y a4'e/used tollevelop curricula for occupations, which havo 
rtot yet demonstratod a demand for new workers. 



Yet despite their importahce, estimates- of demarid and growth rates 
in new and emerging occupations are difficult, to derive. Since "hard" 



data J such as manpower analysis generated by input-oi^tput matricesV do 
not exist J extrapolations must-be made on the basis of existing data . 
(e.g.j Gonsumption rajeSj funding patterns, employment in related^ fields) 



and expert opinion. Nec 
/using this kind of data 



essarilyj, d attain caveats must be applied,, in 



Need vs. Demand I / ' 

As stated above, knowledgeable individuals" in the field are an , \ 
imporfant source of data on\new and emerging oecupations, > In deriving,- 
demand estimates from these sources^ it is important to maintain the 
distinction betwen **needM and ^'demand*" "Need'^ really describes a 
particular employer's or group of employers* point of view: it applies, 
to a perceived requirement for workers in a particular area,, '*Domand'' 
however^ is an objective description applying to an actual number of job 
market openings. Demand ^tends !to take into account long-range as well 
as short term considerations, V ' . ' 

ThB sigt\if icance of this distinction must be emphasiz,ed. Employers 
may overestimate the real demand with dnflated projections which would load 
to a flood of thes job market and a subsequent depression of wages. In 
order to avoid the bias of . employer *^need" in estimating job demand, ^ it 
is important to contact^ many sources for estimates on any given occupation; 

National vs. Regional Perspectivm . 

As stated abovcj regional land National perspectives differ. Thereforej 
data sources/-- whethe'r people jor publications must be checked for 
regional bias. Demand for solar energy collector installation may 
skyrocket in a geographical area where Federal fundf "support this new 
technology, f&r example, while |in other areas there will, be no demand 
for a Iong.timeJ^. Thusj it ^ouid not be feasible to develop curriculum 
for solar energy technicians on a Nation^^ basis, 

. Other Biases . . • 

Bstimating employment demand in new and emerging occupational areas 
on the basis of information from" knowledgeable individuals in the. field . - 
/implies that they understands the definition of -^new," Misunderstanding 
this term leads to faulty estimates of the amount of new training required - 
different from that which already exists. Thus, it i$ important to 
discover\the nature of the skills; involved in "new'- areas in order to 
avoid mistakes of definition. For example, the skills involved in the 
solar technician-s job are not new skillSj they are old skills applied 
to a^ new purpose. Therefore this occupation was excluded after research 
determined this factorv 'A comparison of information from multiple sources^ 
helps to reduce bias. 



Chapter IV 

: APPLYING THE METHODOLOGY 

One step in selecting new and emerging occupations involves the< 
identification of processes likely to create new occupations. These 
pi^ocesses produce in turn. new-pccupational areas and trends; By analyzing 
these trenis, one can pinpoint specific new and einerging occupations 
which offer potential for curriculum development . , . . 

Public Polrcy and Ligislation . j 

Some of the most important public policy decisions are National, 
for example, the new policies in relation to energy, but there will be - 
different ^impacts in different States, In some States, new industries 
or new jobs may be :created, but these will not .^e uniformly distributed 
across the Nation, Other public policy decisions occur at the State 
level.' For example, in spite of the ^ct that there are Federal ' laws on 
environmental protection/ States have their own laws in this area, some 
which go beyond minimum Federal standards. In other areas^, e.g,, ponsumer 
protection. States have been innovators • \ln general,' regulatory policy 
was most conducive to, the creation of new j.obs in the areas of: 

# safety and health a 
m ^environmental protection ' - . 

e ' ^ energy conservation ^ v- 

V i energy production . ' . v 

_% ^. © rights of individuals in institutions 

T © ' consumer protection* \ .. ^ \ ^ ' ' ^ _ _ t^i- 

Other policy decisions that may be important include those whiqh 
provide funding for hew Federal programs 'in areas such as: 

m • housing . 

0 social service delivery - \ 

« mass transit' . , ^ 

e energy research and development* 

Techribiogica! Change 

Some areas where new technology may be a factor include 

m \ semiconductor and related industries ; ^ 

o \. computers and computer applications " - 

nuclear power, and^ applications of 'nuclear technology 
energy , = ; ^ . ^ 

# transportation | ' 
d business equipmenti ' . 

Not all new technologies create new occupations appropriate for 
inclusion as,.new and emerging. On the other hand, new technologies may 
hot only ci^ate,jie>^| in^li|trie^ or new production processes, but also may 
create changes in 'matketing and .distribution . Furthermore, they may 
create changes in ;old industries i or they may create the need for job 



restructuring. The effects of new technQlogies are often felt on.ly iri a 
given region, aivd. their impact must be tested locally* ^ "'.a 

Restructuring of iobs 

Job restructure usually occurs when (1) a new production process = 
_is introduced j of £2) supportive technicians are trained to perform ^ 
certain job compononts previously handled b>^ prof essionals , 

Examples of areas where this is likely to occur include. ~ 

9 hospitals and health care 
; 9 * . industries introducing new technology, 

e , financial or research institutions . ' 
© social agencies*, ^ ^ 

Social and institutional Change . ^ ^Nf*'^ 

Even without government regulation or subsidy^ there may.^be Changes 
in social service delivery, New,.services may be created; others mayv, 
change. The areas where these changes are most likely^to occur arei 

• \ health and hospitals - \ 
# social welfare Ce*g*i services lO new groups)' 

m institutions for the elderly^ . mentally ill or retarded^ etc 

• education (e, g, , .special education^ adult education)\^ 
" # . recreation (as there become new forms of recreation) . 

The four major factors are interrelated . For exampTei-new technology 
may lead to new prbduction processes in a manufacturing industry/ thereby 
contributing to job restructuring* Similarlys- technology may be a 
catalyst for hew legislation; or vice--versa. .Legislation also may 
mandate sqs,ial/or institutional change^ or e^n job restructuring.. 
Social ani-'institutional change also may contribute to '^job restructuring 
.as mana'gers of ne^^-Hnstitutiohs create new procedures for service delivery 

Occupational Trends > ^ 

Vln considering the intorrelationships among these trends and 
processes, the now and -emerging occupations which met the criteria 
and those that were jirejected may beHgrouped into five categories* These \ 
categories are: ' N . 

. Energy and the Environment / . 

9 Security and Quality Assujrance . 

e Semiconductors and Computers 

• Social Services , - ^ 

0 Health , j " ^ . 

Energy and the Environment ^ . . 

This trend is the product of a decade of growing concern aBbut the 
scarcity of natural .resources. The National energy crisis resultedvin 
rapid mobilization of efforts to preserve scarce natural resources, and 



to stimulate technological change to enable the economy to utilize other 
less scarce resources to meet Its energy needs. At the same time, a, 
longer-range, but related effort is underway in the field of environmental 
protection to, prevent further degradation of other scarce .resources : 
water 3 air and land,. ' „ . - . 

Since this trend is best characterized. by growing^ public concern, 
i-it is/lbgical that legislation should be one of .the primary change 
factors. The legisiative efforts of the. last decade, .finally consolidated ' 
in the mandates of the U.S. Environmental Protection Agency^, the Federal^ 
Energy Administration, and the Energy Research and Development Aaministratipn 
contributed to major efforts in both the- public and private sectors to 
conserve natural resources < and develop new sour^s of energy. Speci- 
fically^ . regulation to preserve natural resources, coupled with research 
efforts that would contribute to the efficiency of those efforts, produced . 

industries and new jobs. More recent legislation related to energy 
has been even more concerned with new technology, not bnly to find and 
utilize new sources of energy, but also to make more efficient use of 
existing sources* r . ; ' ^ . 

The job of energy efficiency technician , therefore, is the result of 
both legislation and technology. . * 



Security and Quality AsBurance 

- The convergence oF trends in the areas of safety;, security and ^ 
quality control represent not only iricrjeased concern with the problems ^ . 
they represent, but also a recognition, of tlie degree to which the industries 
dealing' with these problems shartf "COflmteff ':tiCiWlfbirfeS"^ 
One of the common themes represented by ail three is protection of 
persons arid, property; another/ is loss control , 'aike venefcgy^and. t ■ . 

environment, th^s trend is the result of both legisiative aj^.^ te^nological 
change. ^ the legislative changes are those in areas of constSmer protection 
and safety and ^health.. ^Technological changes have created some of the , 
problems in this area Gwhere new techhq>ogies create new potential 
hazards) but they also have beenutilta^ in meeting these concerns 
(e.g*, new testing and monltbring devices which -reduce loss or monitor^ 
potentially hazardous operations)*: w . . ^ 

One. exampie in this area is physical security technician . Armed , : ; 
with new technological skills to meet the expanded needs of induswial 
, security,' the physical security specialist "can analyze security prbblems ; 
and then implement an appropriate' secprity system-. The other occupation 
seiected in this area, nuclear quality assurarice inspector; ; is an^- 
occupation created by the potential hazards associated with both the 
increased use qt nuclear"' technology, and also by the'^increased recognition 
of the hazards associated with any production process that involves 
nuclear materials, ■ = . . * 

Semiconductor, Computer and Related Industries - \. ' ^ 

More than any other technological change in the past decade, the . 
semiconductor is the best example of the potential of an invention to . ' 
revolutionize a variety of industries. Crystal manufacturing produces 
and processes the silicon and germanium "crystals "that are the crucial raw ' 



material used" in the prpduction of semiconductors . Starting with 
electrotiic devices such as pocket calculators, the semiconductor soon 
generated a host of related';:i^oducts that affect a number of markets. 
One of the most important 6tc;^thes'e is the microcomputer (or microprocessor] 
that utilizes the semiconductor to replace the magnetic core used in 
traditional computers. The potential of the microcomputer is enormous, 
hot only in the field of computers, but also in computer applications* 
For example; ' because of- its size^ the microcomputer may soon replace 
mechanical or electro-mechanical devices in a variety of consumer goods, ■ 
from micro-^wave ovens to automobiles. It already has been used 'in 
Industry in computerized production processes . • 

Although the emerging societal need for improved safety and security 
affdcts the development of the public safety cdmmuni cations officer / 
this is a "new-- job that resulted also from the restructuring of the 
communications process in public safety after that proceW began to 
utilize the potential of computer = aided communications .| \kn example is 
the increased use of computer-raided dispatch of public ,saJety vehicles 
through which the communications^ officer can : receivel a request for ^ 
.'assistance; use the computer - to identify the most appropriate vehicle 
available to provide assistance; dispatch th^t vehicle; and then provide , 
the computer with new Mata about the location of that /vehicle which 
affects, al location decisions in response to, the next, ^request for assistance, 

Soc/al Serv/ces ' ■ - jl \ 

New occupations in the social services have emerged because '^of ' 
legislation which mandates new social programs, or changes in existing , 
sociaX pi'ograms, or because of innovations in the administratiori of 
"^o'C i al VS"e!nr^ 'responding in large, part to social 'and 

institutional changes. For example, jth® h ou si n g Jr ehab ill tat 1 on - 
specialist is*^ a person employed by loca.fckgovernments to implement ■ 
rehabilitation and community stabilization programs, which ^haye accounted _ 
for over half of the -expenditures by local""gQvernin'ents under new community 
development legislation administered by the DepartmentL of Housing and 
.Urban Development. The horticultural therapy a^ide is a new and emerging 
occupatlOTjL,: that developed^ from a. new typje of . psychological therapy 
utilizing horticulture, available to individuals in a variety pf institutions 
The halfway house resident .manager is an occupation that developed as 
legislation and changing social concepts sought to remove individuals- 
from large institutions and place them in-"sma^ler community-based facilities. 
The child ad vocate developed as legislation and judicial decisions 
increasingly recognized the rights of children and .the need for skilled 
individuals to represent themv' / " . . 

Health ' / ■ 

Health cai'c is one of the fastest-^gT'Owing sectors of the economy* 
Although there have been, a number of technological advances in medicinoj 
for which training has been quickly developed, there arc still new and 
emerging oacupations for which there is no ti^aining. One of the now and 
^merging occupations in this area is podiatric assistant , an occupation - ' 
that was created hy increased demand for pQcTiatric ,scrvices^ and the , 
recognition by podiatrists that some of tlio Tunctions nDccssary in treat- 
ment -of patients (o.g, , production of orthotic devices) could bo assumed 
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by assistants, thus freeing the podiatrist for diagnostic, and prescriptive 
activities* The second occupation, iridustrial hygiene technician is 
directly linked to safety and health legislation, the Occupational 
Health and Safety Act of 1974, particularly to those aspects of the ^ 
legislation that related to health hazards,, 

Interrelated Trends 

It should be clear, from the discussion above, that there are many 
occupations that are the result of more than one trend. For example, the ■ 
public safety communications operator is associated with growth in the 
safety area as well as the development of new technologies utilizing . 
computers. Similarly, the industrial hygiene technician is related to 
health', but also to legislation in the general safety and security area. 
The convergence; of trends may well be one of the most important sources 
of new and emerging occupations, . 

This interrelationship is illustrated in Figure II which follows: 



Figure Ih NEW OCCUPATIONS BY CATEGORY AND TRENDS 
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Halfway House Resident Manager 
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Child Advocajey, 
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Pediatric Assistant 










Industrial Hygiene Technician 











Excluded Occupations " . , 

There were a numbor of occupations within theRe five' categories 
which turned out not to meet the criteria of this study, (see Figure 

III). •' ^ . 

From a National perspective, there were several reasons why they 
were rejoctod as potential new and emerging occupations. ' A change in 
perspective might have resulted in a different outcome. 



One of the criteria that might be expected, to vary signficantly 
across States was ^^insufficient demand. If the ppteritiAl , growth in a 
particular occupation was less than 2^000 new hires, it was rejected. 
Since occupations .often are clustered regional ly, howevivr, . this may be 
too rigid a standard to apply .to a State' program* = . \ . : 

Another criterion used was that the occupation v/as not new, i.e,; 
adequate curricula already existed. for , this occupation, Examples of 
jobs that were not new 5 but where there was high demand are* wastewater 
treatment plant operator and nuclear q ualified welder ,^ In ^ each of these 
cases, some employers may reject the no^ion^^hat existing curricula.' are 
adequate,.. Modifications in curricula to assiat thef.e employers in 
filling positions- may be needed, ' \ . - ■ ' " 

The air poll utipji technician vms excluded because educational 
programs for this occupation exist in many areas* In the case of a 
- certified fertilizer applicator , . training for this job takes less than 
''six months. Conversely^ the educational prdgram needed for the product 
liability technician extends ^-beyond the two or three year -guidelines 
presented in the enabling legislation, . Some occupations have obvious 
potential but are :,-*too new," and technological procedures from >vhich the 
occupations derive-.h^ve not yet been widely adopted by industry, e,g,, 
the microprocessor' technician * 

Figure^.- It I indicia tes thc^ wide range of occupations excluded for 
these reasons All of the occupations considered, except those determined 
as new and emerging', will be found in Appendix. aV , . ^ - 
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ENiRG/^ AND INVIRONMENT / 














Wasffewater triatment PIpnt T^hnician 

PeF^orms complek procedures tp analyze influents, treatment prg- 
c^Sfei an^d effluent choracteristics. Determines treatment charge to 
industrial polluters. .1 - 




m 










Mstiwater Treatment Plant Operator 

/ Manages/ plans and oversees treatment plant operation. Must be 
/ able to make decisions on treatment, budget, purchasing, maintenance. 




# 










/ _Sedi mint Control Inipector . i . . 

/ Collects water samples and perfbrms analysis of sediment levels. Uses 
monitoring devices On-site. i 














Sediment Control Specialist ^ 1 

Reviews plans and construction for potential effects on sedirrient 
control. ... 














Diamieal Spill Control TeGhnlclan 

Performs various types qf field work In order to remove chemica! 
spills on land or in water. \ 














Power Reaetor Tachnician i i 
Operates computer console in nuclear power plant, maintains opera-^ 
tlon at maximum efficiency, detects malfunctions. 


m 












Solar Energy Technician 1 . . 
Installs solar. energy components. : ^ _ 


# 


m 










Noise Abatemeht Technician | . 

Tests for noise levels from aircraft,Strucks, and other sources, writes. 

reports, makes compliance recomrriendatlons. . ^ 




w 










^ Air Pollution Technician i 

Collects and analyzes air samples, rnonitors air pollution levels, writes 
reports. i . _ ' 














Pyrolysis Teahnielan 

Monitors systenl, adjusts oxygen, gas and influent flow, in a process to 
obtain methane gas from'sdlid waste material. 








- - ^ 


m 
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Certified Fertlliier Applicator s 
Aids farmer in correct application of fertilizers and insecticides. 






% 








Heat and Po wye r Engineer ' " ' / ^ 
\ Maintains efficient operation of large building, involving heating and 
\ cooling, energy conservation, plumbing, electrical work, fire control 

jysierns. _ 














, NuclearQualif ied^yVelder-^-— ~ - — = 
- ■ —Perforniir a variety of welding techniques, prirnarily heliarc, to exacting 
Teoerai sianoaras. ^ 














SAFETY, SECURITY, QUALITY CONTROL 














^fety Technician ' 

Assists safety professlonils enforce compliance with safety standards, 
' makes routine Inspections, investrgates accidents, prepares reports.. ^ < 


'A 












Public Safety Com muni ^tions Technician ' 
Installs and maintains communication systems, including multNpurpose, 
computer-based system, . . 








- 






Security Officer felr Transportation Centers 
Inspection and maintenance of security standards at transportation 
boarding facilities. \ Knowledge of self-defense, sensor devices, and 
weaponry Is essential. 






i 








= BaJljitjclin 

Records serial numbers and identifies weapons, identifies projectile 
characteristics, provides expert evidence in»court. 




# 


m 








Holographic Technician 

Operates and maintains holographic and conventionar photographic 
equipment'. Develops and prints film. (Hdlography is three-dimensional 
internal photography using laier technology to inspect for structural 
defects.) 
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Prod uetj^iaiilty Technician . 
Tisti pfodcts for defecti Involving chemical, engineering and other 
teGhnieil jifoceisii, Prepares technical and legal data. 


i 












Quality Asiranca Tech nieian 
' 'dantifiis* Mdits and samplei varibus proeidural steps in the delivery 
of servieii ii order to reduce errors, Analyzes flow of Information. 














S^ndardl aid Calibration Tfchnlptan ^ '\ 

Cohsu Its to adust rieiwhereitandar dilate and call brat Ion of testing 

equipmint ^important, Reduces discrepanciei among testing procedures. 














Chrqmai^griphy Technician^ / 

Operatejeqjipmeht and follows procedures to separate, identify and 
quantifyj&fevvn or unknown compounds for purposes of analysii. 














SEMICONDUGTORiiCOMPUTift, AND RELATED iNDUSTRIES 














Mlcropr^sor Technician 

Installs lid services computer (microprocassor) used in consumer 
applianca and machines. 














Data Conmunicationi Manager 

Oyerseep pmrnunlcations systems, including data processing, in tele- 
phona, siielNte, computer, and teleepprer. ^ 




^_ ' ■ 




0 






' Tape Lib^ian 

Maintains febrary of computer tapes, totalogues, recycles, evaluates 
■ tapes^ " ■ ^<f^'^^" ^ i ^ . ■ ^ ■ ^ 


# - 












Capie TV Tecnnictan ;^ 
Installs cable TV systems, manages system " 


m 












^ * Media iqulpmant Technician >r; , 

Distributeij maintains audio + yideo equipment used In medical education: 


# 












SOCIAL SERVICES ; 














Community Development Officer 

Serves as immunity coordinator of relocation, rehabilitation and 
neighborhood eonsirvitlon.. Is responsible fdr communication and 
liaison of community development programs^ " . 








0 






Historical Preien/atiori Interpreter ' T > ; 
^ Gives visitors detailed information on historie.sites, . 














HEALTH s 














^ Home makir/Homi Health Care Worker 
Provides homemalcer and health care services to individuals and families 
with physi^l or/emotionai problems* ^ 














Diagnostic M^i^l Sonographer 

Performs a Variety of techni^l procedures involving ultrasound equip' 
ment to diajnosi disease, evaluates, ultrasound scans. 




m 










Tissue Cultire Tech niclan > 

Maintains issue cultures in laboratory, usiiig microscopes or incubators: 






- , 
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Fundus Phitpgripher 

Assists opHhahiologists by taking fundus photographs, develops photO; 
graphs, ii<Fliins them to patients and other medlral personnel. 


m ' 












Production ^cialist for Medii^l Instruction 

In charge Gfphotography,^illustration and writing of medical materials 
to be used \i education of patients, in legal proceedings, and for other 
. J nstruetloni purposes.. - 














Nephrolsgy^sistant 

Adrniniitermedlcation, maintains kidney machine, administers blood 
tranifusioniend assists in surgery. Patient-contact skills are required. 


■\ 












Kirlian Fhoigrapher 4 

Operates kilan apparatus by. which patterns emanating from body 
produced oiad ministration of a small jolt of electricity and as yet of 
an unknownature, are photographed, ^ 















Chapter V 



GUIDE FOR THE STATE PLANNER 



Currently, data is not collected and disseminated to meet the 
informational needs of education planners in new employTnent areas. As 
this study indicatas, there is no systematic process that; can be universally 
applied to identify and document new 'and emerging occupations. It is 
impossible, therefore, to establish here a step-by-step procedure for 
direct application by the State planner, ■ With modifications in focus ■ 
and criteria, however, the process ^developed in this study can be adapted 
to fit the-objectives of State planners. Likewise, the process can be 
modified for use. at the regional and local levels. 

The Procsis 

.As described in Chapter III, the process for Identifying new and 
emerging occupations involves four key elements : (1) isolation of 
trends and processes with impact on new occupational areas; (2) use of 
occupational data bases and. employment forecasts to pinpoint new. areas 
and specific job titles for further investigation; (3) development of 
alternative means for demand and growth rate estimates in new areas; and 
(4) discussion with knowledgeable employers and other organizational 
representatives. r ^ . 

■ Establishing demand projections and determining the preparation 
necessary for employment in new occupational areas are critical factors 
in this process/ Further, this type of data is most likely to be subject 
to local and regional variation. Diversity in local and regional demand,, 
as we^ll as the. conditions which govern collection of data in this area,. 
are major considerations in modifying the new occupation identification 
process. for use by State planners. Thus, precaution must be taken to 
develop a sound information base to use in tailoring the process developed 
in this study to State and local definition and criteria. 

Information Sources 

Most planners are already aware that the larger educational planning 
process must be supplemented by information to assess the risk and ^ 
benefit involved in implementing new programs, as opposed to more established 
ones'. Further^ the information gathering process itself yields contacts 
for an Advisory Comiiiittee to assist in decision-makings development and 
installation of new programs. 

Past experience shows that no single source of information is 
" adequate for planning purposes. In/the case of new and emerging occu- 
pational areas', where very few hard facts are available, the use of 

multiple information sources is particularly necessary. 

. ' ' f'' , . ^ . . 

■ DEVELOPING AN EXPANDED NETWORK OF INFORMATION SOURCES 
IS THE KEY TO PLANNING FOR NEW AND EMERGING OCCUPATIONS. 




A good informatiori network involves: 



© expanded contact with employers. 

e identification and use of multiple information sources 

4 

& identification and use of data bases, 

■ The most important source of information is employers. The term 
employers here is u?Gd in the broadest sense; that iSj to refer to 
business and industry; public and private sectors; scientific, professional 
and trade associations; unions'' and other organizations,. Large organizations 
covering a number of areas provide the means_ for tapping an expanded 
network of. employer contacts. State economic development agencies ^ for 
example, aa^ concerned with all employment areas within a State and may 
have surveyed the labor needs of the^State. The State associations of 
manufacturers might be another important source of employment information 
in a number of areas. This information could be useful to the identification 
process , - 

<^ 

In all cases, information from larger organizations of employers 
should be supplemented with data from occupation-specific groups. For 
example, associations representing firms in a particular industry would 
be most useful once a particular trend within the. industry was identified. 
Equally helpful are prof essional associations and labop unions since 
these organizations understand the nuances of specific kinds of labor 
shortages and may assist in refining the job. functions and training 
requirements.^ 

An iif^poftant consideration/ in collecting information from employers 
is the realization that employers often have vested interests, affecting 
their points of view. It is also often the case that employers* reactions 
to perceived economic conditions affect their judgments about demand 
estimates. An expanded employer contact network and accumulation of - 
infoi^mation from multiple sources will greatly reduce the biases in 
information gathered from individual employers. 

Additionally, published dat^ sources which collect employment informatic 
should, be used to substantiate or repudiate empJoyer information. 
Sources which are the Statq counterparts of the National data bases - - 

examined in this study may provide useful data. New Dictionary of 
Occupational Titles codes, systematically compiled by the State^ for 
example, would provide one source of possibie new job titles, Further, 
many States conduct a regular survey of employers which providoj; indications 
of new occupational areas within the State as' ^s^ll as planning figures, 

Refinement of Information 



-ing sources of infoi'mationj important in any planning effort^ 

is particularly critical in the area of curriculum^ planning for new and 
emerging occupations. Over time^ information sources doubtless change 
as older sources arc superceded. In any case, ,existing sources must be 



supplemented to avoid gaps and discrepanciesT:n'-4atA^^^^ Further, legislative, 
social, technological and occupational developments arr'-eoB,tinual ly 
shaping new trends in employment which must be consistently Jocumented, 

Thus, it is important to corroborate older information with frosh 
data in order to keep abreast of new dovelopmonts and insure that 
shifts in the demand for a given occupation are considered. For example, 
developmental changes in the application of new technology can change 
future demand and training requirements even before the; technology is 
put into operation. Furthermore, mechanisms such as employer surveys 
must be updated ;o indicate changing demand, new samples drawn ^ and so 
forth. Lastly, as the membership in employer groups, professional 
societies, education, training, and planning associations changes, so 
must the information network. The planner should be particularly careful 
to identify entire new local groups such as Governor's or Mayor's advisory 
committees, new industry groups or even new scientific and professional 
organizations. ^ ' ^ . 

V Planning; for. new and emerging occupation curriculum development 
depends heavily on the planner's sensitivity to ifidices of change. 
Since information in this area does not exist in a "pre-packaged" 
format, creativeness in identifying potential new^data sources will also 
lead to more effective program design. Particularly important for the 
State planners is an ability to discern local and regional trends in 
contrast to new developments at the National level. Thus, the State 
planner is advised to consider 'the new and emerging occupations presented 
in Part II of this report as possible new program offerings as well as^ 
examples of the application of the process at the National level. 



PART II 



Chapter I 

GUIDELINES FOR CURRICULUM DEVELOPMENT AND PROGRAM PLANNING 

The remainder of this report presents descriptions of the eleven 
skilled and technical occupational areas identified in this; study. The 
purpose of these descriptions is to provide a framework for curriculum 
development and decisions related to program planning. 

The occupation descriptions are organized into seven sections , each 
containing specific elements of information. These sections are: 

m -Job Description ' 

m Summary Assessment 

- \ ^ Employers and Occupational Setting / 

® Student Considerations 

Q Curriculum Guidelines ^/ 

t Program Planning Information . 

/ 

# Conclusion , / 

A listing of sources of information by occupation is provided in 
Appendix Q\ A brief description. '^of the particular infioi^mation included 
in each section follows, ; 



Job Deicription ,1 ' 

^ ■ \ - ■ ■■ . ^ i 

Job titles are ot^ten misleading and/or ambiguous. For this reason, 
every attempt was made^ to determine the specific functions that distinguished 
that job from any other. Other functions' which occi^r frequently are included 

Job descriptions are presented as succinctly a^d precisely as / 
possible with further information about the contextj of the job^ or any /: 
unusual considerations appearing in other sections ,| 

Summary Aiiessment 

For each job an assessment of the basis for projections and th'^ 
strength and limitations of the data available, ar^' summarized in this 
section,^ Conditions , such as reliance on a new technological dev^elopment 
or social or economic trend affecting the occupational outlook ^yand any 
caveats that ought to be considered in making decisions about ^further 
development 5 are indicated* 

Demand estimates, growth proj octions , And an|analysls/of the trends 
that^indicate the newness and size of the occupation, are included in, the 
information preBentcd in this section, j ■ y 





Employers and Oecupational Settings 

This section describes the types of employers and places of employment 
for a particular occupation, both for further explanation of the job context 
and to prbvide an idea of the possible sources of inforjuation necessary for 
curriculum development and program planning. The employers and associations 
mentioned are useful for the identification of potential Advisory CoTmnittee 
members * * 

Student Considirations 

Included in this^J^ection is^ information needed by students in order 
to make career decisions and to decide on enroHment in a program. This 
information is also necessary for program planners in considering recruitment 
of. students. Discussed here are factors such as work environments ^ 
salary scales, occupational mobility, any special restrictions (e^g., ^ 
ex-inmates, handicapped), prerequisites for admission to a training 
program (© g-* high school diploma, mechanical aptitude), licensing or 
union requirements, among others, 

Currioulum Guldannes 

This section deals with factors to be considered in the planning of 
a curriculum, and includes coi^rses or topics to be. covered, A distinction ■ 
between existing and new areas of study is made where possible. In 
addition, information is provided as to the nature of the training: its 
suggested length, whether it leads to a .certificate, a license, or an 
associate degree, and methods of training are recommended (for example, 
classroom, cooperative, laboratory) , The curriculum content is presented 
schematically according to performance objectives and course or topic ^ 
titles , , 

Information for Program Planning * 

Included here is 'information needed by a planner in deciding whether 
it is feasible to institute a training program for eaqh particular 
occupation. New equipment and materials are discussed-' with reference to . 
availability, cost and the possibility' of contributions from prospective 
employers. Personnel and equipment considerations are highlighted. 
The program is considered in relation to ,a variety of prospective purpo,ses- 
as preparation for^ new employees, as refresher or upgrading courses, and 
as preparation for related occupations* 

Conaluilon = . - 

Important considerations are highlighted and summaxized in this 
last section. 

Detailed descriptions of the new occupations Jollow, arranged alpha- 
beticaily by technical and skilled categories. ' ' , 



z^— Chapter 11 < a 

SELECTED NEW AND EMERGING OCCUPATi \ 

CHILD ADVOCATi ' 

- ■ •• ^/ A" ^ 

- Technical 



Job Desoription : ^ 

A child advocate works directly with children and/or parents ^-in a 
problem-solving capacity pertaining to the provision of relevant social 
services or to questions of legal privileges* The advocate provides to 
children with= unmet needs the mdst appropriate respurces in the shortest 
time possible and ensures that iriformation^ referral ^ . and advocacy 
service are available and easily accessible to all children in the 
jurisdiction. * 

■ The basic functions provided by a child advocate include: 

- providing information - collecting and disseminating informa- 
tion to individuals and agencies regarding the availability of 
resources . ^ ' : 

referral providing assistance to those seeking help in 
selecting and using the most appropriate resources 

fo ilow-up - maintaining contact with the client and agenty to 
which the referral was made to determine whether^ the client is 
continuing to receivi^ the service requested 

' enhancing community awar ' ness - rnairitaining records which wilT 
'halp identify unmet nnr!.^ duplication of services^ or. gaps in 
service . 



Surnmary Assessment . g , ' 

The growing concern for pi'ograms dealing with children is being 
demonstrated by the mandates for procedural changes and increased 
funding in recent federal legislation in the areas of special education^ 
services to the handicapped^ ^and juvenile corrections: 

t The Mathias Amendment to the Elementary and Secondary Education 
. ' Act (R.L. 93-380) of 1974 ^ensures protection- for children in. 

' , institutions and calls for the least restrictive setting for . 
children requiring special care. This is to ensure that 
children with special needs will be integratad with other 
children to the greatest extent possible* ^ 

= © . Recent enabling legislation in the area of education for the 
handicapped CE^ducation of All. Handicapped Children Act of 
' - 1975, P.L, 94-142), to become effective in 1978, w-ill fund 
' educational programs for handicapped persons and "provide 
assurance that ^proper evaluation, assessment , and placement,^ 
will occur* Title^X^X of the Social Security Act also deals 
= = , with procedures for children in institutions . , ■■ 



@ . The Supreme Court has also played a key role by extending 
constitutional rights to children. The Court has held that 
children are "persons*' imyer the constitution ( Tinker v. Pes 
Moines School District , 393 U.S, 503 (1969)); that children in 
juvenile court are constitutiohally entitled to certain due 
process guarantees ( In Re Gault ,> 387 U.S. 1 (1967)); and that 
the constitutdonal rights of black school children are violated 
by segregated education ( Brom v. Board of Education , 347 U*S, 
483 (19S4)), . " ' 

Institutions that deal "primarily with children are beginning^^o 
reorient their services to reflect these new attitudes. ParticuIfiTly in 
the fields of corrections and services for the mentally and/ or physically 
handicapped^ child advocacy is a growing concern* However s-. there is 
much professional debate on the merits of the advocacy approach^ and on 
the scope of activities that should^ be undertaken by an advocate* This 
situation is partiallyVcaused by the fact that a person labelled as an ^ 
^'advocate'* may actually be performing functions normally undertaken by 
a therapist^ social worker, legal counsellor, or street worker. In 
general, however, there is a clearly defined and unmet function that the 
child advocate can perform. 

Employers and OcQUpitional Setting 

A child advocate may be employed in any setting where children's 
rights are at issua^ but typically works either in juvenire corrections^ 
or in conjunction with programs for the mentally or^ physically handicapped 
In both areas^ the employment setting. should be an independent state or 
municipal regulatory agency because the advocate's primary responsibility 
,is the interests of the child, :The interests of the ch^ld may be 
different from, and possibly in conflict with, .the practices of the 
institution where the child is receiving services,. 

In juvenile corrections, there are three main settings where the 
advocate is employed: .. ; - 

m Juvenile Court System , Here the advocate ensures that the 
juvenile obtains proper defense, and'mbhitors referrals to 
ensure that the services being provided best meet the parti- 
cular needs of the offender. 

e ^ Community Residential Facility . In community-based residential 
treatment centersnfor juveniles, the advocate serves on the 
staff to provide liaison between the youth and' community 
institutions. Here the advocate assists in having the local 
■ Institutions prov^ide/more adequate services. 

^ 0 The Community . Following the street worker model, the advocate 
assists in the preventive effort at the neighborhood level* 

A child adyocate, working primarily with the mentally or physically . 
handxcapped fits into"^a\mumb©r of different settings: 



e Community Kesid ential Fa cility * As in corrections, community- 
based residential treatment for the institutionalized handi- 
^ capped is growing. ' The advocate provides input towards establishing 
programs to meet the needs of the children, and works as a 
\ liaison with community agencies to integrate the child into 

the community. 

0 Schools . Recent special education legislation in many States 
mandates that adequate programs be established within schools 
to meet the needs of students with special problems. The 
advocate sees that regular assessment of children occurs so 
that they may be. enrolled in the proper programv 

m: Private Se tting , In many of the instances described abovCj 
the child advocate works in a private settingj as an adjunct 
to a team of lawyers or social workers on a fee-£or--service 
basis. In this settings the advocate does much of the legwork 
in ensuring that the child is being provided with proper 
assessment and treatment* ' " 

Because of the variety of settings in which a child advocate can 
work^ the funding for such programs comes also from a wide variety of 
sources. fln,^the Federal levels recent legislation (Public Law 94-142) 
calling for programs and assessment for handicapped children would 
provide funds for advocates. The Juvenile Justice and Delinquency 
Prevention Act of 1974 .provides funds to states for development of 
programs to focus on delinquency prevention and community-b^sed treatment. 
Depending on individual state juvenile justice plans ^ some of these 
funds could be used to fund advocate positions ,^ Another possible source 
of funding to be explored is the Bureau of Education for the Handicapped^ 
U.S. Office of Education; ^ 

On the State and local levels youth services departments are ^ 
source^ for funding and administering child advocacy programs. State 
Welfare Departments and yocational training programs also fund child 
advocates in some states. State associations for retarded citizens and 
similar citizen coal itions ar e lobbying agents and also potential funding 
organizations, ' * 



Student Coniiderations 

A fundamental qualification for^ the child advocate is a commitment 
to children and to social change. The advocate constantly interacts 
with both clients and. social service institutions and must have great 
patience in attempting to resolve issues. Much contact with the children, 
their "parents^ and local public officials- is^^needed for successful 
performance. It is essential that the advocate be able to relate to the 
background and the underlying probiems of the client. In the field of 
qorrections, the best > advocates tend to be persons in their early twenties 

"^who have had some exposure to. the corrections system. In dealing with 
the handicappedi the clients tend .more often to Be parents^ and the - ■ 

..consensus is that, if they had proper trainings parents of handicapped ^ 
would make the best advocates,. 



As in most social service occupations, the wage scales for this 
profession tend to be low. For a graduate of the curriculum described 
'below, entry-level salary. would probably be around $8^000. The salary= 
could increase with time on the job, and related experience to between 
$12,000 and $14,000. 

It. is possible that many of these positiohs at the State or municipal 
level would be filled by civil servants whose positions are being phased 
out. Furthermore, especially during periods of reduced public funding and/or 
recession, child advocate positions are frequently filled by recent 
graduates with baccalaureate degrees. This Situation v^ould limit 
openings and depress salaries for those with only the associate degi^ee. 

Advancement would take the. jForm of assuming supervisory and admin 
istrative functions* Given the extensive contact with social service 
agencies, the skills learned from child advocacy are readily transferable 
to management of a wide range of social .servj ce activities^ such as case 
management in welfare agencies or juvenile probation departments. 
Child advocacy also serves as a stepping stone into social works law^ or 
management and administration of social service systems when the appro-- 
priate educational requirements are met* . _ ' 

Curriculum Guidelines - 

Many junior colleges and community colleges across the country are 
beginning to offer a generalized course jequence for paraprof essional 
training in human services. At present, there are between 150 and .200 
institutions offering some form of this curriculum. The sequence lasts 
two years and covers general skills plus somd field placement/ Since , 
background skills in human services are essential to the effective 
practice of child advocacy services program, an obvious location for. a 
child advocacy curriculum. would be as a specialist option within this 
two year Gurriculum - 

The general cpmponent of the human services ^curriculum should^ 
cover skills* in the following areas: . " ^ 

- ** 
Interpersonaj relations^ forming positive relationships with 
clients, families^ fellow workers^ ■ supervisors , the fcommunity. 

Communications basic and professional language skills, including 
oraTj written^ and non-verbal. . 

W ork management -work time by priorities of duties and opera- 
tions, coordinating responsibilities to various clients. 

Group management ^,a range of functions from the more mechanical 
housekeeping and supervision functions to acting as. thera- 
peutic ■ agents . . ' 

* Topics^ of this curricCilum appear in A Case Curriculum fo^ Entry 

and Middle Ley^el Workers in Humaii Seryicos Agencies Report prepared ^ 
by the Human Services Manpower Career Center (Washington, D*C» : .. 

: U.S/f Department of Labor ^; June 1971) , • , , 



© Interpretive^evaluative observation, recording and evaluation 
of the meaning of behavior, ^- , • . 

© Helping - various therapoutic^ techniques such as counseling, 
coaching, Crisis intervention, behavior modification^ and 
activity therapy. ' 

A majority of the second year of training should be focused on 
issues relaring more specifically to child advocacy, as detailed in the 
following section. 

■ ^ --■ . ' ' . 

Child Advooate Spicialtzation Curriculum 

k child advocate shoufld be. well versedHn a range-of legal, issues-^' 
and know where to obtain legal opinions regarding .children ' s rights , 
This knowledge permits t^e advocate to determine when, the child -s rights 
are in danger of being vxblated, and the proper steps to pursue in 
clarifying new rights and privileges, there' are three functionBl areas 
around which this section 'of the curriculum should be structured : delln-- 
quency and corrections , special education, 'and mental health/handi- 
capped. It may be advantageous to. encourage, st^ to specialize in 
one of these areas within the child advocate 'curricurum, depending on 
the employment opportuhities/iri^a particular region. 



CHILD ADVOCACY CURRICULUM: 



Objective: The student wili demonstrate an understanding of legal 
issues regarding children *s rights. 



Topics: Statutory rights of children ' 

i Relevant Federal and State, legislation ^ 
Judicial process and trends i current state of decisions 
Courts and probation systems 

Process for establishiiig rights: court action vs. 
legislation vs, administration change 



Objective': The student will demonstrate familiarity with difficulties 
faced by children with special problems or developmental handicaps. 



Topics i 



Id psfbhology/socialiEation 
Forms of treatment/trends 
types of disabil^i ti-fes 
Deyelopmeht of the exceptional child 



Er|c - a 



29 



Objective: The student will show an undei^stariding of the political and 
bureaucratic structure of local government and mechanisms for enacting 
change . 



Settings for social service delivery 
Where and when to. seek expert' advice 
Negotiation skills 

Programmatic chantie - where to make- changes in a program 



Objective: The student will demonstrate familiarity with the advo'cacy 
approach* , ^ 



Topics: History/theory/practice of advocacy 



The curriculum should be supplemented by practice including fipld ex- 
perience in a local advpcacy agency. / 



Information for Program Planning 

Given the existence of a . human service generallst curriculum^ the 
establishment of a child advocate specialty does not present many 
p^roblems. Most of the areas of training offered within a child advocate 
speciality are already available at the community college level. 

Three new instructional areas that shbuld be ndded to supplement the 
-program would require: 

J # A .person familiar with the child care area to cpordinate the 
program . - ' 

' Q A lawyer familiar with the legal issues regarding children *s 
rights ' , 

® A practicing child advocate versatile. in the theory of advocacy, 

l£ no such curriculum exists in an area, there are some organizations, 
such as the Southern Regional Oducation Board in Atlanta, Georgia, that 
could ' provide advice' in organi2ing a program. This curriculum also 
could be helpful to' practicing child advocates to supplement their on- 
the-job learning, or t5 persons in a related field who wanted to become 
involved in child advocacy, " 



Topics : 



Conclusion 



The recent emphasis on expanding and protectdng the rights "of 
children has led the provision of advocacy services. The child' advocate 
performs a variety of functions In u variety of settings, which is the 
main reason for the bright prospects of this occupation. The two-year 
human services curriculum offers excellent opportuhity to add a fourth, 
semester specialty in child advocacy. Some-ambiguity exists as to the 
setting in which advocacy services are to be delivered. The providers 
of social service are beginning to re-evaluate their role regarding how 
an advocacy function relates to the delivery of other traditional services 
However, the force of legislation and the existing sociar trend toward^ 
recognition of civil rights and rights to services for children indicate ' 
that the child advocate will be a commonly recognized role^ in the future. 
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ENERGY EFFICIENCY TECHNICIAN 



' Techpicat 

Job Description 

En ergy Efficioncy Technicians assess heating, ventilation, air 
co'ndiHoning \\^kC)[, and lighting systems to insure efficient energy 
consumption. They provide technical support to builders, contractors and . 
graduate' engineers in energy conservation planning for new buildings, 
retrofitting requirements for existing structures, and monitoring of 
energy usage in building complexes. 

Summary Asiiisment . 

The diminishing supply, and high cost of petroleum products has 
created changes in national^ state and local policy. Conservation of 
current energy sources and the development of new sources of energy 
(solar, wind, nuclear) is viewed as a National need, and Federal funds 
amounting to billions of dollars are beii^g allocated for the efficient ^ 
use of existing energy sources and thfe development of new ones. These 
efforts must be considered in conjunction with another new National 
policy, that of einvironmental protection, ^ ^ 

^ All new buildings have already been affected by energy conservation 
needs. For example, the National Bureau of Standards has promulgated new 
regulations concerning Ihe quality and thickness of insulation materials 
which must be used in all new structures,. These and other regulations 
apply not only tO' the^ largest building complexes but to the single 
family dwellirig as well* 

A recent survey of Federal government agencies indicated tha^ great 
amounts of time, money and human energy are being expended in an effort 
to disseminate energy conservation information ,to various audiences. It 
is clear that this effort is having limited success^, at least outside 
the, scientific and professional community, ^ The problems of builders, 
building owners, managers and tenants are not solved by exhortations. to 
*Turn off the lights'' and "Cut down the thermostat J' Other more sophis- 
ticated measuf^es are needed. Assistance can be obtginod through the 
services o¥ an engineering consultant. But consultants are. expensive, 
there are not enough of them, and their skill level often overqualif ies 
them for the problem, at hand. An energy efficiency tecfinician qualified - 
to recommend, install or retrofit equipment can-' often solve these 
problems, . ^.^ 

^An article in Business Week CJanuary ^19, 1976) noting the serious 
demand for enginoars in the United States, projected the need for 2jQ00 
engineer-managers in Houston, Texas, alone. It is clear that some of tho 
tasks of engineers could be factored out and performed by the' energy ^ 
efficiency technician, ' . 

Although some roprescntatiVcs of engineering consultant firms f%er 
\that only graduate engineers can do the job as described, others already 
employ ^'engineering aides^' to provide assistance to _,the graduate enginGerini 

. ' ■ /■ • 39 ■ . ^ \ . ' ' 



staff. OnG source, head -of a larg© downtown building project in Detroit, 
Mich,, estimated that 400 such technicians could be employed this year in 
Detroit alone. Although building starts are down and large-scale urban 
renewal projects have been cut back due to the recession/inflation, most 
large United States cities have extensive future buildirig plans. A 
conservative ex.trapolation' from the Detroit example suggests that some 
14,000 new energy elfficiency technicians could be "employed throughout 

the country. - ' " / 

' • / . ■ 

There are numerous studies and programs in energy conservation 
being through the country. ,The Aerospace Corporation is 

studyi^^^^^^y conservation in the public housing sector to ascertain 
how mu^^w^^gy waste can be reduced by modifying the different physical 
and' management-structures of large urban apartment complexes. Colleges 
and universities are' conducting studies which aim at a 30% reduction in \ 
energy use "on campuses.. In New York City, perhaps the largest educational 
user of energy with more, than 1,000 sihdols, the Board of Education 
commissioned a study to survey energy use in the ■.city schools: among 
the findings was that ''a simple op^ations manual for. the maintenance 
staffs of the schools, could resulft^ii significant ^.energy savings," The 
field visits, computations^ and much of the information generated in 
such studies could be accomplished by\the energy efficiency technician. 

The National Enviroiimental Policy Act of 1968^i and subsesquent 
legislation, requires all applicants in most industrial categories as 
well as others to submit an environmental impact assessment before 
building permits can be granted. There isa relatiortship between the 
environmental protection requirements and energy conservation needs and 
often assistance is required in complying with both sets of I'egulations 
oh a specific site. _ - - 

The National Science Foundation CNSF) is supp^^ting a wide range of 
projects in "Innovative technilogy," including solar, wind^ geothermal 
and other energy forms. Building is a $135 billion industry in the 
United States and the NSF is attempting to advance solar heating and 
cooiing technology towards an industry-based and commercially rewarding 
enterprise , cTJ^^^ Systems^ Westitighouse and General Electric have begun 
systems studies that should lead to proof--of-concept experiments to 
convert the nascent technology into hardware systems. NSF has also 
retrofitted schools as visible solar energy demonstrations , 

In another ^thrust, NSF has funded work which has funneled solar 
power to electrolytic cells to generate hydrogen, so'that solar plants 
become fuel manufacturing facilities rather than power plants per se. 
NSF projects the following: ''With solar power and a hydrogen economy ^ 
solar energy could /and likely will revolutionize the way in which 
electrical pbwer is generated, transported and used.*!' 

In al| large building complexes there is a need to reduce energy 
consumption. The responsibility falls upon the plant^suporintendents 
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.and managers^who are not usually graduate engineers j and there is a dearth 
of' training opportunities for plant maintenance personnel to^ learn how to 
reduce energy consuinption^ and save costs. . "° 

As ' with most newly emerging occupations, ths need for energy^ effi- 
ciency technician is mpre easily substantiated than the demand,' 

'.= ■'- .. ■■ 

Employers and Occifi^atlonal Setting. 

^ There is a wide range of potential employers in both the publ,ic and 
private sectors, for example, within State and local building complexes," 
public housing authorities j health complexes j shopping centers, high- 
rise apartment buildings, colleges and universities ^ and with contractors, , 
^uiiders and engineering firms. . ^ ^ , 

^ - ^ ^ 4 - ^ 

^There is also a large variety of associations to which the employer 

and/or the employee relate. Among these are= 

m American Society of Heatings Refrigeration and Air^ 

conditidning Engineers CASHRAE) ^ . ' 

© ' Association of Physical Plant Directors in Colleges and 
Universities ' 

m The Building Owners and Managers Association (BOMA) . 

Student Considerations ^ ^ / 

' ^^Students need have no unusual physical sSrerigth 'ot unusual character- 
'istics for this job. There is no- reaspn why women, cannot perform the , 
"job,. Handicapped persons J such as parapalegics ^ could be employed in a . " 
number ..of jobs in" offices = such as those now employed as "erfgineering 
aides*' in engineering consulting firms. Prior educational preparation in 
vocational or technical high schools would be an asset, 

^^^=^^^^fn Some settings^ ^and as a^^result of collective bargaining agreements^ 
the wag^s and salaries for this occupation are gopd, with entry- level salaries 
beginning around $10,000. Depending upon theTsize of the installation, members 
of a "physical plant department" number from 3 to 100 people, within which there 
are several grades *of technical proficiency, 

' Energy efficiency technicians who are recognized as such by virtue 
of the training given and ce'ttiflcation received should be able to gain^ 
employment in a variety of settings,, and the job offers opportunity fo^ 
interoccupational mobility. Requirements for various licenses, for example, 
in HVAC (heating, ventilation and air-conditioning) can be met through 
educatiorial programs and these licehses assure the students of immediate 
employTTient as skilled workers, should the technician jobs not be immediately 
available. " , 

The energy efficiency technicians can work in plants, buildings, 
hospitals, schools, within both public and private sectors in both 
''blue" and "white" collar settings, depending upon the employment possi- 



bilities available within the giographical region. With education 
experience and general acceptance of . the job as a discrete occupation 
there will be advancement opportunities within the next several years, 
_r ' . ^ 

urriculum Guideline' 



There are both old and new components of the proposed curriculum/ 
Much of the course material listed, Heldw is already presented .in vocational 
technical institutions and these components need only an emphasis. on 
energy conservation to be included in tne program for energy efficiency 
technician. For example^^ the technician must not "only be well-grounded in 
HVAC^ but also know how to monitor energy systems and costs attributable, 
to energy use and to understand the geneyal design requirements for new 
energy- efficient buildings. 

Most well-equipped vocational and technical institutj^ons will 
already have the bulk of the .equipment needed for the program* Excep- s 
tions may be in new computer applications and solar energy. It is in^ 
the interest of computer manufacturers such as IBM and Honeywell, who 
are developing these new technologies and applications^ to cooperate 
with such a.program^ and these companies can provide both training and 
equipment resources. Federal funding is available for a wide range of 
solar energ/ programs, ' ■ . 

The curriculum can be designed so that the sequential components 
and specific courses can be o£ help to plant superintendents and engineers 
already employed J so that the total program can lead to licensure^ ■ / 

certif ication> and the associate degree^ and so that students may e^lect 
to continue into a graduate engineering pteogram or to seek immediateX job 
placement upon completion of the program, ■ \ 

Much of the technician* s work depends on the computational accurady 
and it is suggested that passing a qualifying examination in mathematics 
be made a condition of entrance to the program, 



COMPONENTS NOW OFFERED IN VOCATIONAL/TCCHNICAL INSTITUTIONS 



Objective: The student will demonstrate an understanding of energy 
-sources and of the skills Involved in energy use. 



Topics: 

Allege Algebra 

Cajculus 

Physics 

Fluid Mechanics 
Heat Transfer 
Heat Fngineering 



§ Trigonometry 



Mechanics (Statics) 
Engineering Graphics 
Principles of Gomputir 

Programming V 
Mechanics (Dynamics) 
Stress Analysis \ 
Thormodynamics I 
Ongineorlng Design 







■ , NEW COMPONENTS 


' ' ' — — -- — — ^ 


nH i^n^iv^' ^ ^I'liH^nt' will ii^^ 








Topics \ 


' ' .. ' ' 


Principles of new energy systeins 


Monitoring energy systems 


^ Solar : * 


' ■ ■ ^ State Building Codes 


^ Wind . ' 


/ EPA Regulatibns 


Nuclear 


Cost Accounting 


Ethical issues . 





Informition for Prograni Planning \ 

To establish this ^program successfully^ there must^ be acceptance of 
the technicfan on the part ^of the engineering community*...^^The program 
will train a group of middle-level -technician^ who can perform^ some of 
the work now being done by engineers and^ on. the other handj also 
handle tasks of greater complexity than maintenance personnel There is 
such a wide variety of settings within which the energy efficiency 
..technician can be usefully employed that the major problem for educational 
planner^- is to develop a curriculum in close conjunction with; employer 
needs in the region* It- is suggested that one way to accomplish- this is 
to form an advisory /committee compb$ed of representatives of Ikrge building 
development companies^, engineering consulting firms j and labor and 
industrial representatives from manufacturing companies which have large 
plants and therefore large energy requirements, Repr0s€Trt?tives from 
professional associations and unions should also form a part of such 
committees . 

The curriculum should be developed in consultation with such committees." 
Prospective employers represented on these committees should also be 
asked to assure employinent of the program^ s graduates within reasonable 
limits, and .offer opportunities for hands -^on practical experience 
and/or field placement during the. course of training* " 

There are a remarkable number of resources for curriculum development 
in this area, ASHRAE, BONlAj and other, associations s labor unions^ and 
Federal agencies such as the Federal Energy Administration^ the Energy 
Research and Development Administration j and others, have offices specif ieaily 
related to dissemination of material about new techno^logyj and are 
developing a mass ''of materials which might be useful to introduce into 
components of the curriculum. The components which treat new technologies 
.related to energy, as well as those which treat new monitoring techniques 

■ 36 , . ■ 



of energy consumption, should be designed so that plant siiperintenHent^s 
and others can participate in theaa classes ank apply their new knowledge 
immediately to their day-to-day Tesponsibiliti^es . 



Although the curriculum guidelines indicate' that a' significant 
percenjtage. of the learning wial be theoretical rather than practical, it 
is recommended that half o^the ^training be hkndS'-dn, in the fieldj or 
with simulated equipment i^n order to avoid further expenditures in OJT - 
and alteo to assure .the immediate emplo>TTient o^f the persons who complete 
the program* ■ . , I , ^ 



Conolusion 



. y _ A significant number of sources in bothi the private and public 
^^ectors, as well/ as representatives from federal vagencies expressed a. 
/good deal of positive interest in this new occupation. Consulting 
engineers expressed a realistic concern tha"^ th^ occupation be defined 
clearly so that it is understood thajc the technician is an assistant to 
the graduat'e engineer. 



Assistants' are already empldyed as aides in draftingj drawing up 
specifications, etc, and it appears that further help in monitoring 
energy usage, could be of great value to the graduate engineer, TKe 
occupation of energy efficiency technician jwill be accepted because of 
the National concern with energy^related problems. The need is obviously 
here; if our National energy problems continue and it is likely that 
they wil 1 the^ demand for such trained technicians will be created once 
it is known that they are available. i ' 
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HALFWAY HOUSE RESIpENT MANAGER 



Technical 



Job Discription . ^ * : 

The halfway house'^ resident manager is responsible for the day-to- 
day operations" of- 'the facility: ensuring that equipment is maintained, ^ 
keeping records , collecting rent payments etc. To adequately manage 
the daily routirte and support ongoing weatnient, the manager must demon- 
strate familiarity with the therapy techniques utilized in the halfway 
house. Other related job functions include staff ' supervision, community . 
relations, fundrai'sin|^:>^.and serving as a rtole- model, and advocate for 
the resident s\ Many of these job. functions may vary among halfway houses, 
depending on. specific job^ .responsibilities in specific settings, ^ 

' ■ . : ^ . \ ' " ■ • V ■ ^ 

Summary Aiie^mint '^^ r'.^:'''^''^^-'^\J:)^ ^ 

\ / The extensive growth of|^halfway Tiouses is due to the recent emphasis 
on decentralizing the operations of correctional and other institutibhs , 
the number of community-based corrections homes has grown quickly in 
the past five to ten years to the present level of over 2,000 facilities 
in tfie U,S, This growth is not expected to continue at its present 

|Tate, but there is consensus ^that community-based correctional facilities ' 
ire here rto stay.. This trend toward community-based delivery of services 
also includes jijA/ertile. and adult mental tiealth; facilities , alcohol abuse 
testers , drug abuse centers, and pthers . The duties performed and training 
See^d by a resident manager in any of these other programs are essentially 
we s^irie^as in the halfway house. ^ V ^ ^ ^ 

' Even though the number of halfway houses has grown, turnover of 
staff and fadilities has been high. Staff turnover is caused by relatively 
low pay, long hours, and the /considerable commitment needed by staff, 
the instability of these facilities, which may result from. .funding problems 
is attributable in no small part to inadequate management and budgetary . 
practices at the individual house level , The typical halfway house 
manager has. moved up through the corrections system, but has never been 
formally exposed to basic accounting or managerial techniques^. Thus, 
a curricuium to train halfway house managers would be at least as useful 
for upgrading current managers as for initial training of new managers , 

Other considerations that iill affect the futurp of halfway houses 
are effects and costs associated with halfway houses as Gompared to 
other foi^ms of cprrectional facilities , Studies of recidivism rates 
in halfway hbuses., the traditional outcome measure for correctional 
programs, ai J inconclusive,^ Costs, on the other haod, have geneTnlly 
proven to be much. lower in halfway- houses than traditional facilities 
and. this is an important consideration in predicting future growth. 
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i . .- ■■ \ . ' * '\ ■ , ^ ' . ■ ■ ... 

Employiiri and Occupational Setting / 

Halfb^ay' houses can be" either private or public institutions,. Public 
halfway 'houses are components of State or municipal corrections agencies 
and house offenders either for a period before they are eligible far] 
parole, or in lie\i of trad^^tional institutionalization. Private halfway 
houses sfrve similar clients, and either contract their services with 
public corrections agencies, or obtain outside ' sources of funding. 
Often funding for a , particular halfway house is obtained from a variety, 
of sources. Sources that have traditionally provided funding for halfway 
houses include:^ ^ , 

' © ^Public financial resources, which include block funds from 
' ' LEAA^ HEW or Statfe Planning. Agencies (SPA) grants, contracts 
with the Federal , Bureau of Prisons and. Division of Probation, 
■ f State Departments of Corrections and probation and parole' 

authorities, ' ' .. ^ 

# Private^^ financial resources, which include- funding from sources 
outside the criminal justice system such as private agencies 
and individuals, and client payments for room and board; and [ 

m Non-financial resources, which include commimlty resources, 
which provide free or reduced cost services/to clients of > 
halfway houses, e.g,, doctors,' lawyers, dentists, repairmen, 
and voligiteers* ' , 

. The halfway house resident manager generally is responsible to' 
the halfway house program' director. Halfway houses, especially those 
that have been in existence for a while, can be part of a larger' chain 
of halfway houses, , Within a chain, budgeting, fundraising, and community 
relations tend to be handled by a Gentralized administration. This 
affects the staffing functions .at the individual houses. 

In, most halfway houses residents are expected to pay a portion 
of the cost from earnings, ' T 



Student Cbnsiderationi 

■ I . " _ ^ ' . . : ■ \ 

Managing a'"halfway house is an extremely demanding and emotionally 
draining occupation , The manager is of ten expected to put in long 
hours in constant^^ contact with the residents, as well as serve as 
genei^al troubleshooter for all of the physical problems .of the house, • ^ 
The halfway house manager also serves as the mediator between the residents 
and the community, i,e., as an advocate for the facility in the face - 
of often hostile neighbors and unsynipathetic social service institutions . 

A halfway house iiianager must be able to deal with the client offenders 
This tpkes a firm individual who is able to command authority. About 



Cost Analysis of Correctional Standai^ds: lUi If way Houses 
American Bar Association, November, l97S,. u ' 
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one^fourth o£ the present halfway house managers are ^x^of fenders , , - 

x^and there is consensus that this is a ^positive development. At the 
very least a lialfway Kouso manager sht>uld be well acquainted with the 
brirainal justice system;. ^ ^ ^ . \^ - . 

, .The Wage scales tend to be low .considering the amount of effort \ 
expected of halfway house managers. For a person without extensiue 
work experience but with some training, entry level salary is |S,500 
'to $6^500, plu^ room and board. .Without room and 'board, entry level, 
salary is closer to $9,000 . . , ^ ^ ' " ".. 

■ / / ' . ^ . . ■ 

With increased experience^ the resident manager could assume greater 
responsibilities in the ^operation 'of the. halfway house, ' With experience 
and an advanced degree ■ in corrections Cusually master's level) ^ the resident 
manger could .advance to executive director or administrator within a 
. network of halfway houses, with .a^ salary »f $15,000 ^to $16,0005 The 
experience gained is directly appiUcable to managing a variety of other 
community-based residential programs in" mental retardation, mental heal-th, 
juvenile corrections, ajcohol, or drug abuse programs. The halfway 
house manager could also apply skills gained in a halfway house setting 
to a position in the administration of a variety of state and local 
social s'^ervice agencies, . . - ■ 

There is a movement under\^ay to certify halfway houses 'in tha'field 
of the treatment offered and thereby^ standardly e\ the quality of services, 
delivered. ^Certificationr where applicable, handled under the auspices 
of thfe American Correctional Association. Pr^^es^sional counselors in 
halfway houses are occasionally certified, but to| date resident managers 
have , not been. There exists consensus that, although they should/demons-trate 
basic/ managerial and budgetai^y skill's ^ Vinanagjers should not be certified 
for fear that certification requirements " woujd hinder innovation in the 
* field, \ ' \^ . ^ ^ :. \ ^ 

■ ' , .■ -^-^ ■ '^-^ . " . .. \- 
CurriculuTTi Guidallnei - 

■ ■ ^ ■ \' \ ' ^ ^ : ■■ ■ ' ^ _ = 

A program in halfway house management , should he designed to .upgrade 
persons already in the field and to train persons with little experience 
in .halfway houses. For those with little ' experience ^ the curriculum . 
would include one year of classroom training, and one half to one year 
field placement, Ideallyj a graduate of the curriculum would first 
work as an assistant .resident manager in a larger facility, to. learn 
more day = to-^day management skills while providing, technical expertise ^ 
(e.g'», recordkeeping, bookkeeping) =to the program. For those presently ; 
working in a halfway house setting, a one year sequence should be offered 
at night br on weekends y with a flexible curriculum tailored to the 
individual ^s needs and job setting, , = ^ 

The curriculum sjiould cover three broad areas: fiia>3agement , trentment, 
■and community relations. The ideal setting for suchra ^rriculum would 
' be a community college that offered programs in both business adminis^trn tion^ 
and counseling or human services. The^dpeclflc skills covered under 
the three broad areas^are summarised below, ' ' 



CURRICULUM COMPONBNTS 



Management ..- . 

Objective:' The student- will demonstrate the skills to plan and direct the 
operations and activities of a residential program. . . *^ 



Topics: Management^' of , the physical facility 

^^Supervision of personnel and staffing, policies 
Budgetary/acGounting r . 
Recordkeeping 



Treatment 



iective: The student will demonstrate familiarity with the causes^ 
prevention arid correction of criminal behavior. 



Topics ^ Relevant modalities of treatment - transactional 

" analysis^ reality theirapy^ rational therapy 

Client needs - 
' " — Goals of community residential treatment 
Job development and placement 



C ommun i t y Re 1 a t ions , ,-.=^-= - - . - 

^Objective: The student will demonstrate the skills to estabiish and maintain 
effective working relationsliip^ with public o.fficials and the community. 



Topics: Overview of the criminal justice system 

Communications skills 
Public relations 
Structuring a community liaison program 



Field placement in a local halfway house is a valuaible supplement to the* 
coursework described abbveJ The practical experience will give the student ^ 
knowledge of the halfway house environment and a chance to develop techniques 
for working effectively in such an environment. 
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Informitloh for Program Planning [ 

The major 'professional organization in this area^ :tHe International . 
Halfway 'House Association, has favored, the: development of a progtam 
to train halfway house. resident managers/ while the Regional Institute 
of Community Residential Treatment Centers in St. Louis has run conferences, 
to provide an overview of skiirs needed by halfway house nianagers . 
Both of these. are invaluable sources for implementing and prompting ' 
a curriculum* ' = , = 

." The most appropriate prace for locating this program^ is in a local ' 
.community college that has established programs in business administration 
and/ox counseling* or human^ services. The" curriculum would be a specific 
combination of '"^these' two disciplines as applied to halfway hous.es . . \ 
This program should maintain close contact with local halfway .houses 
in an effort to provide practical experience for students^ and keep 
abreast with new developments in the field in order to provide sufficient 
qontinuing education in the area .of tialfway house management, - = 



ConQlusion , 

. The recent emphasis on the deinstitutionaliEatioh of \vari6us populations 
has resulted in many more halfway houses. All signs point' to a continuation 
of halfway houses as a locus of treatment but> of course, the degr,ee 
of funding available is a critical variable. Program planning for preparation 
of manage^s^ therefore, must take into^ account the availability o£ public, 
funds, upon wych job openings largely depend. The functiphs perforjiied 
by the resid^t'^manager depen^d upon the degree t,o which certain functions 
are centralfEed within the house,. and the' specific job responsibilities 
within ,a .halfway 'house, which vary considerably. ' , 
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HORTICULTURAL THERAPY AIDE 



Technicat 



Job Dsscriptian 



. their emotional- atlltuSes throu^^ ■ 

; -Skills through non^hrSanl^rfntera^^^^^ "^'^^ -'^^1 

skills thrbugh acti^^itiS^SfiHnr Physical 

. . and to improve their vocSfonar anf ?"^ f and^ f ine motor coordination. 

include landscape instSlallon , ^3^^.^^^^ Activities 

production Ctrees and shrubs) . Snd^'^nje of fJ^i^K^^^ 

x^nge or activities m a greenhouse. 

: rasponiibiuSs'^a;"^^^ 

store to designing JroSfL P. institution's plant 

, required of af 1 aidll?^ ■ P^"^"P«i°n in staff conferences is 

Summary Assessment 

. infanS?™ GaS^nl^reol^^^^ ther^, is i,' .ts ■ 

.decades have gradually been SpLced SCtrai " 
they are beginning to .ive ^^V^^l^!^^ ""^^^^^"^^^^^^ ' and . ' 
Although there are now -rsmi Tr^M^K S ? horticultural therapists . 

in horticultural therapy, .a j^r "/of l^e'^ P^^^^^""' 
. With a few courses relkted to tSv ^'^^^ "f^er^ degrees in horticulture ' ^ 
degree , program in the United States -"^beg^ ij rLf one associate 
is-.stiLl being refined. ^^res, degun in 1975. for which the curriculun. 

PraGtitioners in tlH^ ^ 
their programs • on the part of othef in'.'.'"'" '"^^ °^ ^ ^ 

inquiries and have manrvis^torf Hni^ f''''^^ they receive many 
conferences throughout the countrv^^ ''"'"'^' ^^^^ workshops and ' 
people than .their organizers expect ^^"^^"^"tly "tended by morfe . ' 

\ Demand figures are, however diffifmi.\=„ 
of data on horticultura therapj' DaJa cofle";? """^ '° ^'^^ ^^^^ , , 
fact that horticultural therapy can bfn^ i f " " hampered by the 
therapy, ^occupational :therlpyf'voc;iiona IhS' 5""^°=°= ^recreational 

; therapy, and physical therapx. 

these'^re'nS'sa?iIfSy!^S but even 



ERIC 



^^^°^^^^^^^°TfirirT9W^cun^^^ Department of Health, Educa- 

Labor Statistics ■ I974 ■ W^fW^^^^^^^^^^^^^^^^^^^ '^^^^^ CBuroau o? 
tion of the Handicapped: tm P^°««^ for the BUiiairf^ ^the Hduca- 

. SO 



assistants and ajdes by 141.7%.. , 

' ^ =p TiiiTini4 employers □,£ two-year 

.. . A 1975 survey of iten types "^^"^^^"'yiyeis expect to Mre 
; -< recreational therapists^reports that empio/^^ did in 1975. 
22.-3% more'of these workers in 1980 than tney □ - 

. tn ^t^tistics on horticultural therapy itself, the , 
; When we turn to stati|tit-& : • . 

figures are less specific'. , • v 

therapy.-" " ,, ; ' ... 4* 

' 4? 7 ^-rnsoective Maryland employers of horti- 
. V ?rrS;aiLrsS:er:!l o/^e. prepay, to 



hire them. 



P rnrrectional institutions surveyed 

■used horticultural therapy as part, or zne _ 

. Oth'e. information, -mis Iro. ™^ 
horticultural therapy: ^'"Pl^^^^^^^^'^Ssf Reported many inquiries- about 
Vear horticultural therapy_progra^^^^ Lrticultural therapists, , 

their programs and about the Horticultural therapists 

at both the professional .^f^^g^^^hs are becoming increasingly aware 

. ;^iie%^^^^^^^^ - . 

Employtrs and OccuNtional Setting . . 

The ra.ge of employers for horticultural therapy aides is unusually 

■broad. They include; • ■ , y , 

. Old age and nursing homes ; ;i 

■ .e Schools and homes for the retarded 

-rni—;; Tcs were ta^en from . 

the National Council for Therapy ^"'l.^f ^^f.^'f Melwold Horticultural 
■Jelva Jaekson.Charles^County «xty College^jn^ California 

Training center, Md. ; Nora ^°^^^|^"^Sinton. HoTtimim±M.^^ 
State Polytechnic I^^^^^ity^ frnT^Svir^^^ 

Program foiyJherm» thesis, univ _ /. . , 
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■ ■ . • ■ Institutions for the mentally ill and emotionally disturbed 

• Correotional and rehabiUtativQ institutions for youthful'' 
and,;adult oJfendors ... | • ' 

■ ■ " . = . , ^ ^-^ " 

. 9 Schools and homes for^-the physically handicapped and 

sensory impaired ^ . . ^ 

• Private and pUblic . hospitals for th© chronically and 
acutely ill ■ . " ^ . ! 

_ / ■ • Veterans Administration hospitals ' ^ 

s Community centers for inner city residents / 

,9 Centers for alcohol and drug abusers , . 

\ f , HDlf-way houses ^ - . 

n.r, "°" '"'"'^ in each type of institution, both public Und ' ' 

piivatu, i,rge and smll . ■ Most .of them are suppoi-tod in varying decrees 

Loue h; ;-';'at'u°J: ^"t- Therap^a^d/R^haSlitation 
Student Considerations ' ^ 

•,HA '^'^fl T "° PJVsical prerequisites for a horticultural therapy 
V^^^ indicated that the physically handicappM^ ' 

therapist serves as a role model in sonp institutions. A hifjh school- 

dxplon^ or the, equivalent might be necessary before admission Jo the ■ 
educational preparation program. Manual dexterity l^a^prerequisUe 
coupled with an interest in both' plants, and/in helping people? 

aide ^T''m^^? "°7l^cense is required of the horticultural therapy 
aide. he National Council for Rehabilitation and Therapy through 
"^U^iJ::'^''' """^ the possibility of c^ylnff regis- 



sshuirof ss^miL^^r^Lj^ ' 

^s emotionally. strenuous, requiring a high degree of ^emotional s tab! Hty ^ 
pJysicaf'^bo^ "1 ' horticultural activities involve I^a^? , ^= 

?Jo"ioL f^^"?-'"'^''"''! '° ^" Ereenhouse and in 

misused The m "''^ Posticides are dangerous chemicals when ' , J / 

gr:ups^Th^'aidetit^^o ^onKS^^buj tof!; v^rf^" ^w^^ ^^"^ ^" : K'' 

feelings and needs, diplomatic. co.passJonatra^J p ti^ T^^^^T • /• ^ 

must have an. equal ' enjoyment for pooplc and plants' ■ / 
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■and^the geographical location the ^^"S^ ^"^J J f^^^al academic 

T1,e salary for an ^^f^^^l^^^^^^ Many factors causa differences 
education may range from $11,000 to *i4,uuu., - / 

in salary t ; • . ■ 

\ Variations in cost of living through the country ; , 

^ / variations in the level of responsibility^^ . . 

, variations" in pay, scales; between public aVprivate institutions. 

There is, "therefore, salary variation.- which is not al„ayV,>reclictable. ' 

Without further academic training -the aide .f "l^^- ^S'prSSrtl jrif ' 
supervised experience, assume responsibility for a greater Pfl^^ 

. rrsror:!l.in;tructional activities a„^ 

outdoor actiyities. etc.), and couia "J^^ ^^/^a higher and advdkement 
program. With l^^^^^^^i^^-^TUn^^^s^S^e stui^^^^^ . 
would probably be. faster. With n,ost appropriate ^ 

accounting, management, ^^y^^^'fy'^TL^^r^^ is possfbll /a 
to the employment setting., an adminibtrative P°=^J^°" " ^ .^j^ooig now 
.aster's Lgree -in horticultural therapy a on ^^e Jew^schools^^^ 
offering this prograHi could lead to a, career i i 

resparch. i 

"■'concerning interoccupational -'="">;''^J\=f ^ f^ifSfe cSose^o' 
' year horticultural .therapy program could be of use if the aide 
Lco„e a horticulturist either xo».ercia^ g d n ^■^^^^-^^ 

plant company testing sites, etc.) °' ^5"=;.., , h it^re at community 
National Part Service etc te ch 

S -id be"usefrs"n°Lt?an;e ko a wid. rahge of counseling . 



ictivities 



Curriculum Guidelines 

The soecial nature of horticultural therapy resides in th^^ct^ 
that U is'rSin.tion .f .horticulture and ™ 

old and established disciplines for which =^^^^=^lj^J^\^^;^4 horticulture 
The interface of these two disciplines i.e.. th^ wag in 
can be used for therapeutic goals, is new Tradit.fonai nort^ therapy - is 
focuses o„ thriving and healthy plants w^ 

concerned with people, wiw ^2=^^^= ; ..^ . three, parts t horticulture, 
a Thp TiroBrEm therefore consists or tnrep/pcii i-s • _ 

H:i'£ai^sr^^re^s-^ 



pro... a.ie™.fj--r::u;n2S ?o\r:::oiL?: s:.::^" . 



charts 



Suggestions for curriculum topics t 



are, summarized in the- following 



COMPONENTS. NOW.OFFERED IN VOCATIONAL/TECHNICAL INSTITUTIONS 



Horticulture 



Topics : 



Greenhouse procedures 
Soils 

Pest ContrQl; pathologx and entomology 
Plant Identification and propagation 
Floral design 

Hlementary botany . ' 



Topics : 



Vigetable production 
Soil^ 



Pest Control: pathology and entomology 
Mower garden management 



Pomblogy (fruits) 
Nursery management 



Therapy 



Topics : 



Psychology, including group dynamics 
Sociology ^ " 

Human Davelopment, including child beh^:vior 



Topic i 



Abnormal psychology 
Special educa^tion 
Physiology of handicaps 
Recreation therapy 
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NEW COMPONENTS 



. ■ The .tudent will dif farentiate horticultural procedures 

■ HORTICULTjJRALJTHERAPY 
Topics: — , - 

.. ' HorticulturaU therapy I S H 

Garden and landscape therapy 
_ Problems in Hort. Therapy ^ 

Practical experience 

Por example, possible horticultural « rS^^^.i^^' " 



' J or-ti VI tv^ to outdoor activity; ^ ^ 
frojocts relating to ^"^^^f f„ the withdrawn or seclusive 

group projects; V^^f!;/^^^^ suspicious, depressed or over^ 
patient- activities_£or the anxious ^^R ^ ^^^^^^^^^^ 

'active patient; activities ^^^^t ve activities for alert and ovor- 
deaUng with, social values, cregve ac^ ^^^^^ n>onotonous 

Ss^i! ^cti:mes^s^^^^^^ 



Information for Program Planning i .1 

EstaMi^hins an ^^"ca.ioaal preparaUon progra. foOo« 
therapy aides is much simpler if the =*ool , / instructors 

also be used in the new program. 

- ' . • inK-ip ' For use by horticultural therapy 

When facilities are available for use D^^^ Otherwise, it is 

•students there will be lo^'additi-ona^Bquipment^^ ^ ^^^^^^^^ 
estimated that --rial re— ^^LmSent for a greenhouse, related 
bSiSfils -a toSrS. and:for outside activities. 

• surplus ,e.uipm.nt^can be Obtained f^^^ 

large corporations, and gristing unused greenhouses 

::ir^sirt"f ron'^th:r?ia„"?srofii:.a„tii!;. au. re.ovi„. the 



hbid. 



T ' ■ = o nF pnuioment and material, csta 

20f course, following P"-=^^f.f.°^S-?-^„al horticulture would 

blishment of an additional program m traditioi 

be inexpensive. . ■ , 48 



structure; however, labor costs and costs for replacing broken glass 

can, in some areas, make this a more^ expensiv© jj.ternative than buying a 

new greenhouse. Tools, plants and seeds can be obtained at the lowest 
cost from large wholesalers. 

Curricula for horticulture courses and therapy courses are readily 
available at a number of community and ^-four-year colleges in every 
'state. Horticultural therapy courses are a different matter: even at 
four-year colleges with degrees in horticultural therapy (or degrees in 
horticulture with a minor in therapy), the procedure is often that the 
student is trained in horticulture and in therapy, but not in the relation- 
ships between the two disciplines. The National Council for Therapy and 
Rehabilitation through Horticulture has information on available horti- 
cultural, therapy curricula. If the planner must create a syllabus for 
horticultural therapy courses, it is advisable to contact horticultural 
therapists working in a variety of therapeutic milieus. . Instructors 
for the new horticultural therapy component of the curriculum should 
ideally be current practitioners of the profession. 

The two-year program proposed in this discussion would provide a 
general* framework for those entering the field of horticultural therapy 
as well as selected courses serving as a refresher program for people 
moving from one therapeutic environment to another. The program might 
also prove valuable for ' traditional horticulturists who wanted to use 
their skills in pi'ograms serving people with sp_ecial needs, or for 
established Qccupational, physical or recreational therapists interested 
in starting a horticultural therapy program at their institutions. 

In surveying local job demand, a planner should pay particular 
attention to the need for two-year versus four-year people in horticultural 
thei^apy. ^ ^ 



Conclusion 

In summary, the major barriei* to program establishment for the 
occupation of horticultural therapy aide is the lack of reliable demand 
data. Another realistic consideration is that institutions which hire 
horticultural therapy aides often operate on small budgets ^ which in 
time of economic recessdon can. be a severe problem. This last factor is 
partially urfset by public funding for a number of institutions. Not- 
withstanding these caveats, institutional administrators arc increasingly 
aware that horticulture is a varuable and effective therapoutic tool. 
Programs to prepare horticultural therapy aides are needed to fill their 
labor needs. ^ , 
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INDUSTRIAL HYCIIENE TiCHNICIAN 



Technical 



Job Description 

The Industrial Hygiene Technician^ typical ly works under the direction 
of certified professionals providing needed support in the design and 
maintenance of healthful work environments. The technician monitors 
such potential health hazards as noise levels, the use of chemicals 
arid caustic substances, air pollution and radioactivity, and keeps accurate 
records of findings, - 



Summary Aisessmint 



The need and demand for Industrial Hygiene Technicians is recent 
and acute/ and is paralleled by the need for occupational health personnei 
at al 1 levels . 



Present census of occupational 
heal th and safety personne ll 



38,800 



Present deficit of occupational 
health and safety personnel^ 



31,200 



Current demand for industrial 

hygiene technicians 2 10,000 

\ Projected ten year, need f or , v 

■industrial hygiene technicians- 50,000 to 100,000 



It is estimated that five to ten technicians could be employed for every 
professional currently employed in industrial hygiene, i.e,, doctors, 
nurses, certified hygienists , 2 

The standards set by the Occupational Health ahd Safety Act of 
1970, Public Law 91-596, have caused many employers to re-evaluat*e their 
practices in the area pf employae health and safety. This re-evaluation 
has led, in turn, to ans^increasing need for qualified health and safety 
personnel in the privateX sector , 



Health and Work In America: A Chart Book, CWashlngton, D.C. : 
American Public Hearth Associat ion)^ p, 87. - ^ 

^Personal conversation vnth a professor. College of Medicine, 
University of lowa^ iQwa City, Iowa, 

so 



Current trends indicate that both government and industry are growing 
increasingly concerned, with preventive measures for the health and safety" 
of people, in the working environment, as opposed to concentrating only 
on the dollar value of lost time accidents and job-related injuries 
and hazards. 



Employari and Occupational Setting 

Industria> hygiene technicians are needed in the private sector 
as well as public^ agencies concerned with monitoring and enforcing government 
regulations. ^ ■ . 

At present, technicians are most ty^cally empioyed by the Occupational 
Safety and Health Administration (OSHAJ and the National Institute for 
Occupational Safety and Health (NIOSH) as Safety and Health Compliance 
Officers, in insurance^^mpanies , and in manufacturing plants^ especially ^ 
those larger plants where noise and hazardous materials such as chemicals , 
and asbestos are present. 

The range of work environments- for the industrial hygiene technician 
is broad and includes: 



3 



Chemical manufacturing plants 



Mwch±ne~^slxoxm 



a . Sheet metal shops 

©■ Steel mills • 
9 Foundries 

© Printing plants - , ■ ■ 

© Paper mills .1 

In small plants the technician .may not be employed as such full time and 
' may perform other tasks such as typing, filing, or production work. 

There are number of professional associations concerned with 
occupational health and safety. A partial listing includes: 

® The American Industrial Hygiene Association 

© The American Academy of iTidustrial Hygiene ^ 

© The Industrial Medical Association 

# ■ The American Boai^d of Industrial Hygiene ' ' ' - 

© , The American Society of Safety Engineers 

Student Considerations - 

Industrial hygiene technicians must have normal sight, hearing, 
taste, sinell and manual doxtority. Some settings may require physical ' 
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agility, kuch as climbing to the top of an exhaust stack. to sample air 
pollutants. Technicians must be able to use measuring and monitoring 
equipmentlsuchas sound level meters and gas leak detectors. In every . 
getting, the . ability "to collect and record data accurately and write 
concise, comprehensive reports is important. 

Public sector job opportunities require the ability to work well in " 
on=site situations and may require extensive travel. Some private , 
sector jobs may require the technician to travel between a number of 
sites in the same company, 

In thk private sector, the technician should develop the skills to 
work effectively with many divisions within the corporate structure, 
including liersonnel and engineering departments. Experience "8 
iithin a brbad range of work environments and in cooperation with departments 
such as personnel and engineering will.do much to enhance interoccupational 
mobility- foil^ the industrial hygiene technician. With, surf icient experience 
and/or additional course work in business management or engineering, the 
technician cduld qualify for managerial level. positions m industrial rela= 
tions and safety engineering, for example. 

Conversely, those already working in thevi-areas of personnel and, ^ 
engineering could well transfer to the area of industrial hygiene after 
additional education. . 

The occupational structure and certification procedures within ■ 
industrial hygiene lend themselves particularly well tq advancement 
Within the profession. For' example, four grades of personnel above the 
...level of technician have been identified: 



e 
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Industrial Hygiene Trainee 
Assistant Industrial Hygienist 
Associate Industrial Hygienist 



© Industrial Hygienist 

Progression from the luvel of technician through these grades depends . 
on additional /academic training and/or experience. 

Graduates of two-year postsecondary school programs in industrial 
hvKiene technology can expect entry=level pay in the range of ?8,000-= 
$9 Soo per year.' AS the technician gains experience, the salary shoud 
increase^o'^range between $15,000 and $20,000. Completion of a baccalaureate 
ievel program in industrial hygiene and/or safety would provide entry= 

evel Salary in the range of $13,000 to $18,000, if the student is also 
certified. Managerial responsibilities in industrial hygiene provide ■ 
opportunity for increased salary levels, and a certified industrial 
hygienist with at least a bachelor's degree and experience m the field 
can earn $20,000 to $25,000. 

Students should be made aware of certification requirements and of . 
the .range of specializations within the field. 
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Work EKperignct 



The IndustriarHygiene Technician is frequently involved in identifying 
potentials^ hazards to lorig term health and the loss of life and limb* 
Expertise can be developed only by a combination of classroom and real 
world experience, ^^actA'ce in a wbrking environment, under the tutelage 
of qualified personneTis strongly recommended, . 

iriformation for Program Planning \ 

\^ \ ■ 

' In those cases where dt is feasible . a\ technical level education 
program can be most expedftiously implemented within an e^^isting bac = 
calaureate program for ^Industrial Hygienists^j since equipment and faculty 
is readily available* \ ■ _^ 

In those cases where this procedure. is not feasible, implementation ' 
of a technician level program would require an investment of $10-20,000 
iTi equipment, and this equipment, because of technological changes now 
occurring in the field, may rapidly become obsolete, ^ It is' strongly > 
suggested that the development of any technician=level program integrate 
the resources of educational institutions, apprppriate professional 
associations, and private industry, If , the program is conductjcd on 
a^ cooperative basis with the active participatibn of industry and employers . 
already involved in an industrial hygiene function, many groblems related 
to equipment availability could be solved. 

Many of .the = elements of a" technician-leveT industrial hygiene 
program would be of interest and value to students in related disciplines. 
An overview of industrial hygiene would be valuable to any engineering ' 
studenti for example. In 'addition, refresher courses could be offered 
to practicing technicians, and those in related areas. 

.Acquainting prospectiye employers with the potential of the technic 
clan's function is an Important consideration in implementing such a 
program. Program implementation depends primarily on the cooperation of 
? industry, education and professionals, . 

Conolusions 

Compliance with new government health and safety regulations require 
employers to introduce preventive measures, and it is at this point that 
the trained tec!.. " -^ian can be usefully 'employed. As the government 
Increases its rcement of health and safety regulations^ and as more 
employers evidence voiuntary compliance with these regulations, the 
demand for trained industrial hygiene technicians will increase markedly* 4 
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NUCLEAR QUALITY ASSURANCi [NSPECTOR 

TechnimI 

Job Description \ 

The nuclear quality assurance inspector works at any component 
manufacturing company, construction site, or power plant involved in the 
ultimate or actual operation of any Xind of nuclear facility to insure 
that product or system malfunctions do, not occur, ^ l In view of the potential 
hazards to the health and safety of the public the inspector performs 
quality control tasks promulgated in Federal regulations for ali phases 
of a nuclear power plant,, including design, fabrication ^ construction and_. 
operation, , . 

Summary Assessment • 

The, nuclear power industry has grown rapidly iii^ a short time 
all available indications point to an even jreater rate of growth in the 
next decade. Twenty-two years ago the .first nuclear power plant was put^ — 
into operation, today there are over .fifty nuclear power plants, and 
there are "currently another 172 piants under consti^uctiori, on order, *or 
vsrith letters of intent. In 1973, the Atomic Energy Commission estimated 
that two-thirds .of the. wtilities which expected tb have nuclqar power - 
plants In operation by 1982 had no actual qperating experience with 
nuclear power plants. They estimated further that for the period 1973- 
1982 an additional 15,500 nuclear-oriented utility plant 'and headquarters^ 
staff of all types, not including replacements, will be needed. - 

Codas and standards for nuclear quality assurance functions, from 
the planning of a pow.er iplant to its operational stage, have been or are 
being developed by several organizations , whose members come from industry, 
professional societies, and government agencies. Ultimately, upon incor- ^ 
pdrdtion of National standards and regulatory guides into safety analysis report 
commitmehts, these standards g^in the force of law. The American National 
Standards Institute estimates that approximately 5,000 codes and standards 
are required to support the design, coris^truction and operation of a 
nuclear power station* Personnel qualifications and performance standards 
are becoming subject to strict control. 

, . . ' " P / 

There are now approximately 16,500 nuclear quality assurance insprcfors 

in the industry. According to Utility Staffing and Training for Nuclear 

Power, the number, of nuclear plants will more than double between 1974 

and 1980. On the basis of these figures, a demand for inspectors on 

the order of approximately 15,000 over the next five to ten years is' • 

reasonable, ' 

Technological changes in the nuclear industry tend to occur at 
a rapid rate. Sources have therefore stressed_the need for training 
programs to be sensitive to these changes. 



^ Utility Staffing and Training for Nuclear Power , June 1973, AEC, 
Washington (tllSO Revised) . " - 

^ibid, ^\ 
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In the Unitod States, an industrialized Nation with high power 
requirements, continued dependence on traditional energy sources has 
come to be seen as inadequate for the country's needs. Every 10 yearK, 
the United States* deiiiund for power doubles, The nuclear industry is 
currently the best practical altornatlvo to fossil fuel .sources available 
to us over the next two or three decades. 



Employers and Occupational Setting 

' The following list illustrates the diversity of employers for this 
occupation. Major sources of employmont are: 

@ Architect engineering contractor firms which design the buildings 
. ^ to house the rfeactOFs ' »' ~ 

t Reactor maniifacturing companies (nuclear steam system suppliers) 

0 Prime contractors and subcontractors which provide compohentSv 
for the construction project ^ ~- 

© Utility companies which "operate the power stations, 

Secondary sources- of Qmployment ioclude: ■ 

' ■ @ ■ Laboratories which have a nuclear capability ' . . ^ 

© Health care technology firms engaged in radiat ion = related 
"methods of medical or surgical treatment.. 

Given the wide range of employerSj there are no longer any geographica 
restrictions for this job. . In. terms of numbers, there are many more 
openings for nuclear quality assurance inspectors away from the power 
plant site than there are on-site. It should be noted that primarily at 
the subcontractor level , nuclpar quality assurance inspectors are often ^ 
giyen a different job title, |?ut their functions remain the same. ' 

After his or her training period, the inspector ' s employment will 
be affected by the decisions and regulations of the Nuclear Regulatory 
Commission, which in turn receives substantial advice from the professional 
organizations, such as , * ' 

e. , American Society of Mechanical ilngineers 

■ 

\. = e American Society for Quality Control ' - , . 

0 American Nuclear Society, ... " 

- . # American Concrete, * Institute 
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© Institute of Electfonic and ElectricalrEngirieers 

' # Amdrican National Standards Institute 

& Atomic Industrial Forum 

e American Society for Non-destructive Testing, Inc, 



Student Considerations 

The nuclear quality assurance inspector must^_^© physically fit: 
persons who are confined- to wheelchairs or are blind will not be able 
to perform the required work. Deaf persons could be inspectors in jobs 
requiring only visual inspection. In some cases the necessity for a 
security clearance excludes people with= criminal records. In othex cases, 
=the acceptability of a person with a criminal record, will depend on 
the individual company ^s policy. Sources all agreed that the only prBrequisites 
for postsecondary training are a high school diploma (or the equivalent) 
and proof -of good health. ' 

Certification procedures are contained in the Nuclear Regulatory 
Commission Regulatory Guide 158, which in turn endorses the "American 
National Standards Institute's Standard N45,2,6. Certification is awarded 
by the company's Quality Assurance Department , in accord with these 
standards. - , 

^ " ■ .. / 

Inspectors are generaUy unionized employees; the unions vary vvith ' 
the companies and the location of the job. One source says there are 
.perhaps more than .a hundred unions active in this area; another says 
that . the. jnost important union for the job is the" International Association 
of Machinists. All sources agreed that there are generally no membership 
restrictions in these unions, although construction-related unions hav^ 
traditionally been more restrictive than' others. 

Depending on the employer, inspectors may work at. construction 
siteSj at manufacturing shops (inspection of vendor components) , at the ^ 
utility site after the reactor is in operation' CoperationSi inspection) * 
or at company .headquarters , The work will therefore range from a team 
effort to a solitary effort^ and from the safe conditions of office work 
to possible hazards of constructibn , manufacturing and radiation. In 
addition, vendor sites vary in conditions ^ including exposure to heat 
and cold, toxic materials, etc. . 

Several personal Equalities are essential to the good inspector. .. -'^ 

Given the critical importance of the work and the danger that could 
result from errors ^ it is crucial that the inspector be meticulous^ 
thorough and methodical . An inspector must be assertive and self- 
confident, be able to maintain his evaluations in the face of opposition 
from workers > and not allow his judgments to be influenced by . friendship 
with workers whose work he is inspecting. Beyond this^ the inspector 
must possess an unusual degree of integrity, honesty and incorruptability ; 
for example, efforts on the* part of some subcontractors to influence an 
inspector's evaluation with monetary rewards, although rare, are not 
totally .unknown in. the industry. 



Inspector salaries range from about |8,.000 - $12,000 per year fo.r 
an entry-'level position to $15,000 $20,000 for a highly experiencsd 
inspector with no further formal academic training. Salaries do have 
some fluctuation patterns. Geographically, they are lower in the South 
than in the ^orth^ where union contracts reflect variations in the cost 
of living. Industry-wide, 'salaries tend to be highest at architect 
engineering fii^ms, medium at reactor manufacturing companies, and lowest 
at utilities . and Subcontracting companies . / 

Placement sources for finding jobs ar^ recruitment officers who 
come to schools^ newspaper advertisements state employment agencies^ 
and in large cities, private employment agencies specializing in. quality 
assurance jobs. 

Ontry-level rtuclear quality assurance inspectors would be qualified 
vfor the following positions : ^ . 

m Quality data reviewer 

'9 Quality assurance inspector 

Variations on these job titles are found particularly in firms which ' 
supply component parts for nuclear reactors. . 

An inspector with work experience but no further formal preparation 
can expect to move up to supervisory positions, either technical or 
administrative, in the various inspection disciplines (i.e., mechanical, 
structural, concrete, etc.). Such positions are located at 'the construc- 
tion site, at company headquarters, or at supplier factories in the 
field>.^and include: ... . " 

Q Lead man in-- ea inspection discipline 

a District chief, procurement area 

0 Assistant field quaiity assurance superintendent 

e Senior field quality assurance superintendent. 

" . With additional courses or work in management while employed as 
an inspector, a person could move up to middle management positions. 
Upper management and engineering positions are possible upon completion 
of an engineering degree . 

Skills learnad as a nuclear quality assurance inspector are transfer 
to a wide range. of employment opportunities: all technical manufacturing 
companies use^some quality assurance/control procedures. Other possible 
fields for emplbyment are: ' ■ - ■ 

' 9 Construction - ^ . 

G Electronics . 

; • ■ ■ ' — / ■ ■ 
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Process Control 
Automotive industry 
Aircraft industry 
Consumer appliance industry. 



Mobility is affected by the inspector's discipline^ e.g., a civil/structural 
inspector would have more difficulty in being hired by. an electronics 
firm than an electrical inspectpr, ' 



Curriculum Quidelines ^ 

Industry representatives agree on thf? acute shortage of trained 
inspectors and that existing education training options are inadequate. 
Currently, there are short-term upgrading programs for persons already 
eniployed in the nuclear industry, and whilq 150 schools in the country 
of fer degrees or cburses in quality control, none of them has concurrent 
nuclear, quality assurance training. I ' 

Sources, in general, felt that a two-year program for inspectors 
is adequate, although a minorit)^ felt that^ one year was possibie. A 
two-year program, will 'lead to an associate degree and/or a professional 
certificate. Some components of the pi^ogram are to be found in ordinary 
postsecon'dary curricula, such as English and statistics- others will 
be new components coming from the expertise of-industry, such as courses 
in various areas of nondestructive testing, 

A successful program in Oak Ridge, Tenn, , the Training/and Technology 
Program (TAT) / in nondestruct'ive testing procedures for nuclear welding 
could be consulted for that part of the curriculum. The prcigram planners-^ 
main area of innovation will concern the practical, as opposed to the 
theoretical and background. material to be taught. ;\ 

■' f . . \ , = 

Other than the usual, teaching aids, the requisite equipment v/ill ■ 
be specific to each area- of inspection . As it is desirable for students 
to be familiar with the most recent technological developments , a program 
that includes time spent at local companies supplying the nuclear industry, 
perhaps on a cooperative basis or as a spjries of on-site classes, could 
be worked out. In the event that a cooperative arrangement with local 
employers proves impossible^ contributions or partial subsidy from 
employers for equivalent school equipment are not out of the question. 
In any case, hands-on experience, using either company or school -owned in- 
spection facil it ieSj is essential. 

It should be possible to construct la program for nuclear qual ity 
assurance inspectors that provides a core group of courses generally, 
applicable to all inspection disciplines, ^and then separates the students 
into specific discipline areas. A course in the codes and standards 
applied to each discipline would be necessary after the core cpurses. 
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mm CdURSKS FOR AIX INSPECtORS: 'COMfp NOW/OI^FfiRKD IN VnCA- 
TIONAL/TECIINICAL INSTlTUTiONS 



^Objective: The student will demonstrdtc broad unde:;standijig of the" 
fibld of quality control, the nuclear industry, and the nature of 
federal authority in the industry.^ ' , ^ 



Topics: Quality Control: its history, philbsophy and prQGGdurei--'^ 

Overview of the nuclear industry', including basic power 
plant design, radiation physdcs^ radiation detec= 
tion ' ' 

Introducticn to federal regulatinns affecting the nuclear 
industry. Including unit- on ethics. 



Objective:^ The student will demonstrate detailed tribwledge of quality 
qoiitrol conceptual, tools , ^including mathematics. 



Topics: ' Basic enginedring, including blueprints and drawings 

Mathematics^ including algebra, geometry, trigononietry , 
statistic^ ^ ' 



Objective: The student will demonstrate an understanding of the 
^sical characteristics 'of inspectiil)Ui materials 



Tppics: -. Introduction of manufacturing procedures 

Brief review of Televant^ principles of physics , chemistry 
and properties of materials 



Objective: The student will write clearly and concisely. 



Topics : ^ Bngi ish , includiii^^technical exposition 



Following the core courses, inspectors in the six majoV inspection 
categories v/ill take courses tailored to the requirements of specific 
disciplines. , 



NEW COMPONENTS 



Objective: The student, will demonstrate the ability to apply the 
quality assurance codeSj standards, and testing procedures for each 
inspection discipline. 



Topics: Geotechnical , including soils 

^ . Concrete ' ' ^ \ 

^ Structural . j 

Mechanical 
Electrical . ; 
Instrumentation 

Each areaNwlll iricl^jde courses iin: 

\ ^ ' ■ ' / ■ ■ . 

All codes and standards applicable to nuclear quality 

assurance actiyities / 
Nondestructive examination/ procedures " ' 

Specif ic education in the /principles of the discipHne. 



Information for Program Pianning 

Program planners- can/respond with ctfnfidertce to the undisputed 
need foi> training options in nuclear quality assurance* Close coopera- 
tion with the industry c4n be achieved on continuing basis. 

If a cooperative i4rrangeinent can be worked out with one or several 
local nuclear-related ^ompaniesj hecessaiy equipment can be limited 
to teaching aids^ such as videotape niachines, movie projectors j etc*, 
which might cost $7 5 0pO to $12,000 new, but. which are usual ly . available 
at vocational/technic|al institutions. Books and training films ^are readily 
available from nuclear equipment manufacturers . ^ For schools finding 
it impossiblo tb use the resources of a local nuclear company^ it is ^ - 
estimated that the cost for this equipment would amount to approximately ' 
$20,000 per discipline. Prospective employer contributions might be 
possible . ' ■ ^ ' 

Exist ing pos tsecondary teachers could be utilized for the core 
courses. I^or the discjpline=reJated materials all sources agree that 
the best instructors would be those with practical experience, preferMbly 
in the nucjear industry. Current nuclear quality assurance inspectors = 



1 ^ ' • ^ ■ ■ 

'H,g., Stiirrett Gauge and^ Control Corporation/ n firm that manu- 
factures tool and juuge supplies, has educationai films ] other , ^uch 
companies arc Automation Industries, Brown and Sharpo , .Federal , and 
Do-Ali; 
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with a minimum of five years of experience in the appropriate discipline 
would be the most desirable. It is also suggested that the pr.ofessional 
societies, ^ such as the American Nuclear Society , \the American Society. ' = 
for Quality Control / the American Society of Mechanical ./Engineers , the 
American Society for Nondestructive Testing, Inc., or the Institute 
of Electronic and Electrical Engineers, might be a source of instructors . 



Concluiion 



The nuclear industry is without doubt a growing one 
of qualified- inspectors is 6cute, and interoccupatipnai mobility for 
nuclear quality assurance inspectors is not diffieult* EduGational 
programs for nuclear quality assurance inspectors promise to solve a 
serious manpower shortage in an area perceived as a National need/ 



■I 
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PHYSICAL SECURITY TECt 

Technica/ 



Job Diiaription 

\ Physical Security Technicians apply the theories and techniques of 
security and los¥ prevention t^^the design^ , installation^ maintenance 
and monitoring of sophisticated industrial monitoring systems and fire 
and burglar alarmj dey-icas a^^^ They may provide technical 

assistance to builders and/of architects integrating, protective systems ' 
into new buildings^ or they^iiay analyze the requirements for and install 
proteetive systems for existing structures, 

■ ^ ^ -I ^ ^ 
Summery Ass^mant 

There are two major factors in ^j^5^srfHg^demand for physical security 
technicians: - - - 

• Increasing sophistication and automation of many, industrial^ 
commercial and domestic operations has created demand for 
reliable devices/ to monitor a wide range of functions such as 
automatic heating systems^ machinery stoppagej. temperature 
deviations^ loss of air pressure or vacuum, and liquid or ' 
'material levels* ■ . 



' iT^^^The^currenF^^^^^ . the national crime , _. 

rate has increased concern for security in public^ private and 
domestic areas* ; . 

These twp factors have done much to make security a growth industry, 
Security sources ■ estimate that: 

• From 500,000 to 2,5 million people p:;e currently employed by 
public and private security agencies',' 

• The ratio of security , personnel to public law enforcement 
officers is 1.5:1. . 

National expenditures for private security services far exceed 
expenditures in the, public seqtor,! (One security company 
reported $1.65 million gross revenues for 1974 0 

Tt is estimated that there ^ is a current need for one technician for 
every fifty security personnel ^ ' or , conservatively j lO^OOO physica] 
security technicians. Another estimate placed the current demand for 
technicians at 20,000 with a projected ton-year growth rate of 30% to 
50% J . , 



^ Academi c Guideli nes ,For Security and Loss Prevention P rQ|Trams 
in Coriimunity and J unior Colleges (American Society for Industrial 
Security, 1972), pp. 8, 14; and personal conversation with Dean 
Timothy I. Moran, Northeastorn University, 

^ Personal- convorsEit ion with 'ML ir^Poli^n, II,R,A .F* Cretired)j 
Chief Investigator D,0,D. / 



' /in addition to the abov©, grpwth factors, the increasing sophistica- = 
tion -of the security industry has. created ^ demand for technician.^ 
knowledgeable about solid state electronics, optical scanning devices, . 
and' many other new technical areas. 



Ernployars and Occupatiorial Settings , / 

Physical security technicians are fi^equently employed by contractual 
security companies and manufacturers of security devices. During the 
installation of security devices^ the technician working for contractual 
security Companies and manufacturers of securit/ devices would be involved 
in a variety of field settings^ including manufacturing plants ^ banks, 
hospitals, restaurants, utilitie's, retail stores, museums and construction 
firms* . . \ 

■ The field settings serviced by contractual security companies and 
manufacturers of security devices suggest additional occupational settings 
for physical security technicians; Manufacturing plants^ for examples 
presently employ large numbers of security personnel', including technicians 
and security managers* 

The American Society for Industrial Security CASIS) is concerned 
with the development of curriculum guidelines, in this area, and in 
cooperation with the Private Security Task Force to the National Advisory 
Committee on Criminal Justice Standards and Goals, is investigating 
standards and. goals for the security industry. _ According to a recent 
survey/ 87% of the security industry expressed positive interest in 
industry-developed standards, including certification^ programs . 

Student Coniiderationi ^ * / 

Physical security technicians must have normal sight, hearing^ and 
manual dexterity. Some functions such as ihstal ling monitoring equips 
ment at construction sites, may require physical agility and mechanical 
ability. TechniciaTis must be familiar with a wide variety of sophisticated 
equipment such .as videotaping equipment, and be able to choose the most 
effective equipment for a particular installation from 'many available 
devices, ' 

/ Job opportunities with coritimctual security companies and .sec^urity 
equipment manufacturers may require the ability to. work well in on^-site 
situations and may require extensive local travel. In residential 
insta'l^lations , a knowledge of individua,l family living patterns is 
indispensable. 

Althpugh ex-offenders in some cases may not bo eligible for jobs in 
this field, in other instances the "inside view'* of rehabl li ted ex-^ 
□ffenders may be particularly welcome. It is very probable that the 
guidelines being developed by ASIS and the Private Security Task Force 
will address this aroa, , 
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The student should be made aware of the \fida variety of' settings in 
which security equipment is used, and the variety of the equipment 
itself J as well as the possibilities of specialization, such as" . ' ^ 

• Electronic fire and theft protection ] 

^ Videotaping equipment / \ 

i Retail sales security ! 

o Inventory control / 1 

% Production monitoring equipment - ^ 

m Residential' protection equipment . . 

Graduates of two-^year postsecondary programs with no experience can 
expect entry-level pay in security-related firms of $7^000 to $8,000 per ■ 
year. Students who enroll in an associate degree prograin, while working 
for ra firm in the security industry, will command higher salaries * Given 
such a work-study combination, vvhich might involve four years of part- 
time study and full-tiine work, a salary of $9,000 to $11,000 per year 
would be realistic. With additional course work and managerial experience, 
mid-level management positions with salaries of $20,000. to $25,000 per 
year are possible. ' . 

The security industry also has. a strong need for technical sales 
reprosentatives; Much selling of security equipment is now done by part- 
time untrained persons with little technical knowledge of the security 
field. Sales representatives need a strong background in security 
technology as well as sales ability. 

The technician should have a good general knowledge of security 
needs and practices in different settings. This knowledge will be ^ 
.valuable for interdccupational mobility. For example, a technician with 
experionce in field installation of se cur ity equipment in retail stores 
and with additional educational preparation in management, could become 
a mid-level manager of retail security for a large department store 
chain, with a salary of $20,000 to $25,000. Similar opportunities , exist ^ " 
in the transportation, industry (airlines^ bus, rail, shipping and 



trucking firms), in museums, bote 



Is and many other settings. 



Curriculum Guideiines 

Few programs exist in the general area of security and loss prevention 
In 1972, ASIS report/od only two associate level programs, five certificate 
programs, and a smattering of short (4-10 hour) programs. Additional pro- 
grams are in the planning stage. ^ With the exception of proprietary in- 
liouse programs at some larger companies, educational preparation for 
physical security technicians is not available. 

However, somo educational ins titutions do offer law enforcement 
programs. Courses from these programs such as criminology ^and introduction 

v4' ■ 
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to civil and criminal law, combined with-:'courses from other areas such 
as chemistry and sociology could provide the broad interdisciplinary 
foundation required. In those instituti'ons where law enforcement and 
science programs coexist, the only new. courses for a curriculum in 
■physical security, technology, would be courses in security theory and ^ 
techniques, and introductiori to security and loss preyention deuces. 

Courses should cover three broad areas, technical, and non- technical 
components plus practical experience, as summarized below. .. . . 



COMPONENTS 



Objective: The' student will demonstrate an understanding of the design 
and operation of security devices. ' . 



Topics * 


Technical matheniatics 

Chemistry ^ - 
Physics ' \ 
Basic electricity . 


Objective: The student -will apply security theory and techniques to 
specific devices and their installation. ■ ^ 

.- • , - 


Topics: 


Fire prevention / , 
Theft prevention 
Loss prevention 
' Introduction to security and loss prevention 
devices 


Obj ective 
legal and 


The student wi IT demonstrate an understanding of the, 
human context of security systems. 


Topics: ^ 


Introduction to criminal and civil law 

Sociology ■ 

Criminology '\ -^v 



Work Experience ^ 

The physical security technician must/develop a broad base of 
technical knowledge and ability through hands-on experience. For this 
there is no substitute for actual work cxiierience. It is .therefore 
suggested that the studont acquire thls/exporicncc either through a 
strong cooperative program involv^rig industry and the educational 
institution, or through a tuitidn refund program sponsored by industry 



Information for Program Planning: ......... ....................... 

A physical 'securitx technology 'program can be isstabllshed most" 
easily in those institutions. currently offering both law enforcement and 
science programs*' The additional security theory and technique courses 
could be taught by experienced -personnel from the security industry: 

The wide variety of specialized security equipment now available 
and the speed of technological development in the area suggest that it 
would not be economicany feasible for educational institutions ..to. ... i 
completely- equip a security lab, ^ 

It, is strongly recommended that the development of . a 'physical ' o 
security, technology program involve educational institutions, professionals 
societies J private industry and employers* This integration of resources, 
particularly with the^ cooperation of local security companies or manufacturer 
of security equipment, would solve equipment availability problems and 
pxovide a source' of instructional staff for security theory and techniques 
cdurses* Practically, this integration would best be attained .by either 
a tuition refund program financed by employers or a strong cooperative 
program. ^ 



Conclusion ' ' , 

In summary^ the increasing sophistication , of security devices and 
the annuaT growth in the national crime rate have combined to create a 
high level of demand for security personnel at all levels. The physical 
security technician. can expect a . strong market for his expertise, a wide 
variety of occupational settings, excellent job mobility, and a well- 
structured career ladder with job responsibilities ranging from technician 
through at least mid-level management and salaries from $8,000 at entry 
level up to $25,000 for management* 



/ 



IJni vcr-H 1 ty Col 1 cge at Northeastern University has one of 
the two associate degree programs in law cnforccmant and security 
in the country, : ^ 
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PODI^BIC ASSISTANT . ^ 



Technical ,\ 



Job Dascription 



. The Podiatric As sistan t performs various services, under the superr, 
vision ot a podiatrist ,^^ging froir diagnostic charting to assisting in 
surgical procedures, Podiatric assistants take and process X-rays, 
compose and autociave surgical packs, construct orthotic and prosthetic^ . 
foot devices/ and administer physical therapy. They assist the podiatrist 
in^ surgery and in therapeutic procedures. They may alsb deliver podiatric 
health education /to patients and take care of office management ^rincluding ^ 
the supervision of the appointment, schedule, maintenance of patient 
records and coordination of office activities , ^ 

Summary Aisesiment / ■ 

■ The number of pr^acticing podiatrists has steadily increased in the 
last several decades from approximately 6, 400 in .1950 and 7,100 in 1960 
to 8,000 podiatrists now licensed in the United States.! The projected • 
growth rate of the humber of persons practicing podiatry between ^972 
and 1985 is 15%, _ ■ \ . . 

Factors that support -the 15% projected growth, rate in the/number of 
practicing podiatrists include: ' /' ^ 

@ The historical increase of at least 10% every decade ' 
since 1950 . , 

© ^ The fact that 75% to 85% of the adult population in tire United 
States is foot defective^ ' ' ' - - y 

m ■ The inclusion of podiatry benefits in health insurance .plans 
(e.g.. Blue Cross and Blue Shield of Massachusetts). j" 

Many podiatrists presently employ at' least one assistant. There 
are 6,000 to 7,000 podiatric: assistants in the ..United States, \ according 
to Zelda Vicha, Executive Director , of the American Association of Podiatric, 
Assistants,. Since some podiatrists currently employ, or would like to 
employ, more than one' assistant , It is estimated that 2,000 openings • . > , J 
exist at the present time throughout the country; and as the number of 
podiatrists and the demand for their "services increase, the demand for 
pediatric assistants will .also- increase. _ 

The people who are '^npto employed as assistants to podiatrists are 
typically high school graduates with little or no postsecondary school 



^ = ^Health Resources Statistics, 1974 CNatlonal Center for'Ilealthi 
Statistics)* ' , 

/ ^Occupational Man power and Training Needs CBureau of Labor Sflitistics, 

1974) , ^ " " " ' . - . • 
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education; Many of these assistarits provide secretarial services only,' 
= but spme have been trained by their employers to take medical histories,' 
provide physical therapy^ and deliver health education advice. , With > 
the projected increase in patient /load of podiatrists ^ it is expected 
. that podiatric assistants will, in turnj b© required to provide more 
technical and professional services to patients. In order to provide, 
these services, they will need to have more scientific knowledge and 
skill preparation. It is this significant change in function that 
Identifies this occupation-as a new atid-emerging^nel" 

Employers and Occupational Setting ■ ■ ^ 

Mosf podiatric assistants work in a podiatric office setting with 
either ai single podiatrist or a team of podiatrists.- There is presently 
little demand for podiatric assistants from other employers such as 
Federal /State or local governmeritSj osteopathic hospitals, or training 
institutions^ although this may be expected to change as more institutions 
begin to offer programs for training podiatric assistants. 

Since podiatrists tend to, practice in cities in the more heavily 
populated states, the demand fbr podiatric assistants tends to be higher 
, in these regions^ i*e., the northeastern States^ Illinois and California. 
However^ there is. an increasing demand for trained podiatric assistants 
from podiatrists all over the country. ^ 

* ■ ■ i 

f The three institutions currently offering courses for podiatric 

\ assistants 5 in Kentucky, Pennsylvania and Maryland, are sources of 
A. employees for podiatrists seeking assistants. However/ most podiatric 
\assistants^re stili found^Jirough^local^advertising by .podiatrists. 

Student Considerations 

There are no unusual physical requirements for this occupation^ 
although podiatric assistants should have an aptitude for biomechanics 
and should exhibit manual dexterity in order to be able to fabricate 
prosthetic and orthotic^ devices . People whose handicaps do not relate 
to the requirements cited above are employable. At the present timej 
the occupation is attracting more women than men^ but there are no sex 
restrictions regarding employment. 

. A /license or certificate specifically for podiatric assistant is 
^ not required in any State "at the present time^ although some States 
require a certificate for persons who operate radiography equipment. 
Certification for the practice of this occupation may be acquired 
through examination from the American Society of Podiatric Assistants, 
/ This certification docs -not rely on educational or training level 
ITtaihed but on success" in an examln'atio'n administered ,by^ three podia- 
trists ^and three podiatric assist'antp* - — — -.^^^ 



As in most allied health settings, podiatric assistants must be 
able to get along well with people. They must work closely with a 
podiatrist and othfer members of the podiatric team^ and,be able to 
communicate clearly, and ''tb relate well to patients. 

There are no unusual safety or health hazards for the podiatric 
assistant .except the danger caused by exposure to X-rays, £r^ which an 
operator can be protected. / _ — = . 

... There are now three programs for training podiatric assistants: 
Jeffersofi Community College in Kentucky, Pennsylvania College of Podia- 
tric Medicine, and Essex Community College, in Maryland, A. program at 
the, California College of Podiatric Medicine for training assistants is 
presently in the planning stage, ^ ^ . [ ' 

The prerequisites vary in each of the institutions cui^rently offer- 
ing educational preparation for podiatric assistants. For exampldj the ■ 
courses in Maryland have none^ but\these are courses designed primarily 
for persons already employed' as podiatric assistants and therefore presLmie 
a certain amount of pxT^actical , experience in the field. The Kentucky 
program does not require any particular academic= background , At the 
Pennsylvania College of Podiatric Medicine-, secondary, school work.in, 
mathematics, chemistry and other sciences is strongly recommended, 

■ ■ ■ / " = ■ ^ 

Data regarding wage scales is difficult to obtain. SajLaries vary 
widely from office to office arid by /geographic location. Salaries are . 
also dependent qn the amount of formal podiatric training the beginning 
employee hap, 'Stiidents graduating from the two-year program, in Kentucky 
now receive starting salaries of $140 per week, but this figure is 
considered to be unusually low by the American Society of Podiatric 
Assistants, Increases in salary are. fairly routine, commensurate with 
increased ability and education and with the acquisition of a certificate* 

The skills and knowledge acquired by podiatric assistants are; , . 
transferable to other occupations, particularly in the health field. 
Their therapy/ radiography > patient liistory-taking, surgical assistance^ " 
health education, and office management abilities = can all be applied to 
other settings such as hospitals or other physicians* offices. Podiatric 
assistants also enroll in podiatry colleges to earri^.the Doctors of Podia- 
ti^ic Medicine degree, or enter registered nurse's training* 



Curriculum Guideljnes * . ' 

Th^ occupation of podiatric assistant is important to educational 
planners not only because there is a demand for more assistants, currently 
estimated at 2,000; but because there is a demand for formal ly trained 
assistants, 

The majority of podiatric assistants presently employed have learned 
their skills on the job. In the typical case, a IpodiatristMvil 1. advertise 
for an assistant, and then train a person to^jn^gt the needs of the practice 
None of the throe programs offering courses in podiatric assistance has 
been in oxistenco. inorc than four years, and there arc probably not more 



than SO students currently enrolled in these programs. At the same 
.time, demand for trained podiatric assistarits: is great: existing programs 
have^no difficulty' in placing their graduates throughout the country* 

The three formal curricula now in existence offer several kinds of 
programs. The program at the PennsylvaniaCollegc' of Podiatric^ Medicine 
grants a certificate at the end of a one-year course. Jefferson Community 
College offers an associate degree at the end of-two=-yea^ Essex 
Community College in Baltimore County^ Maryland, offers both one-year 
and two-year programs, granting a certificate and an associate degree 
respectively, • As was noted earlier, both Ess^x programs are geared for. ■ 
peopre who are already employed as pod,iatric assistants. 

Although it is largely from podiatric assistants themselves that 
the demand for formal, two-year programs has come, there is also a 
rising intet^est among podiatrists in the implementation 'of twn-year 
programs for all future podiatric assistants. Two-year programs are 
recommended because they are better able to provide knowledge which 
forms the basis for technical preparation. A two-year program can 
prepare a podiatric assistant to perform all of theservices which a 
podiatrist might require, including radiography, pathophysiology, - sur- 
gical assistance, biomechanics , chemistry, microbiology' and physical 
thei^apy. A ohe=year program can give ppdiatric assistants only a 
supeTficial background in the basiC': sciences and an ijhtroduction to the 
basic skills needed and therefore limits- their servides'to pddiati'ists . 

It would appear, thei^eforo, that a two-year program leading to an 
associate degree would meet the needs of the podiatric profession for. 
more skilled and knowledgable assistants. This implies that existing 
^ograms leading to thp associate degree would probably not be affected. 
Programs which offer only a certificate may have to expand their material 
resoui'ces; but programs pffered in colleges of podiatric medicine, such 
as the Pennsylvania College of Podiatric Medicine, have' the necessary 
equipment, and training personnel or instructors. Where podiatric 
assistant programs are established in conjunction with colleges of 
podiatric medicine, existing staff may bo utilized. . 

Since thei'e arc presently only five colleges of podiatric medicine 
in the United States,, in California, Illinois, New York, Ohio and 
Pennsylvania, and since there is an increasing demand for podiatric 
'assistants throughout thfe country, educational planners may contemplate 
establishing more prQ^grams for podiatric assistants within the community 
college setting, ^In these cases, it should be noted that the instinjctional 
elements required ir^ preparing podiatric assistants are similar to those 
required for other allied health professions, e*g. radiography, pathophysiology, 
chemistry, surgical nssistancc, etc. The now elements that would have 
to be provided would include biomechanics, the construction of orthotics, 
and the podiatric focus, ' v^j 

The two-year curriculum should .include the following components, 
schcmati cn 1 iy ropresented, - 
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TECHNICAL 


COMPONENTS , N 


il 

/ . ^ ■ 


Objective: The student will demonstrate an unc 
anatomy J of the anotomy of the foot^ and of poc 


►erstanding of human ^ 
liatric pathophysiology. 


Topics * 


Anatomy 
Physiology 
. Anatomy of the foot = 
Diseases of the foot 
Treatment of foot disease ^ 




Objective: The student will be able to design 
and prosthetic 'devices . . 


and construct orthotic 


Topics : * 


T/^ieory of biomechanics . = ^ ^ 
Materials used in constructing devices 
/Techniques of biomechanics ' ^ v ''^^ . 


Obj ective 
process X 


: The student will deiT^onstrate the ability to take and. 

■\ / ' ■ . 


Topics : 


Radiography 

Safety precautions in the use of X=^rays '.^ 
Techniques of Tadiography 


Obj ective 
physical . 


: The student wijll demonstrate the ability to administer 
therapy treatments . 


Topics : 


Theory of physical therapy,,' • 
Equipment used in physical therapy 
Technitilies of physical therapy 


Objective 
surgery. 


: The student will demonstrate the ab 


ility to assist in 


Topics : 


Podia trie Surgei^y ' " •■ 
Techniques of surgical assisting, g- , 

composing and autoclaving surgical packs 


/ 

/ ■ 


■ e 1 

. ij 

' . ■ 74 


, ' -A 

\ 
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NON-TECliNICAL COMPONENTS 



Ob j ective ;. The student will demonstrate bommunicatidn and human 
relation skills required in the patient/assistant Relationship, v 



.'Topics:. ' Gommuriications skills --^ E|cpositdry writing 

Podiatric health education -- Methods of teaching 

patients and families; regarding ^p^iatric health. 
Podiatric history :.and-physfical examination 

Diagnostic charting;. { intervj:\^v techniques 
^Psychology '.' , ■ ..-^"^ ^ 



Objective: The student will demons trate office suppott skills 



Topics : 



Typin^-^ / ! . '^ ' 

Nla i^ t e nance of p a t i en t r e c o r i^s 
Maintenance of\business records 



'I 



As in other' allied health education il programs, a combination of^ 
ciassroohij laboratory and clinical experience is requirjed for adequate 
preparation. Clinical experience should\^take place, in practicing podia- 
trists- of f icers , or, if _ other employers ,v such as hospitals/ begin to 
use podiatric assistants-^ in those .locations , j . 



Information for Program Planning ^ 

Few of the podiatric assistants currently employed have received ^ ."^^ 
any trainirig^beyond that provided by the podiatrists for whom they work. - 
Increased availability of forrnal education^ and training Iprograms , leading 
at the least to a cei'tif icaCe tind optinially to an associat^e degree, 
would bo welcome by many podiatric assistants /because^ there^ is a strong 
desire to upgrade .skills learned on the job. / As the demand for podiatric 
services increases, it sooms rikely that podiatris-^C^wi 1 1 = delegate a 
'number of functions tp trained assistants. ' ■ ^ . 



At the same tLnie, program planners should be aware- ^ that some podiatrists' 
may resist =;thc Idea of making more two-year programs availably' both 
because they do. not wish to delegate certain procedures to their assistants 
and. because they do riot wish- to pay the higher salaries that trained 
assistants wil l demand. \ Nevertheless, podiatrists can .probably be 
persuaded .that the extensive use of trained assistants ■benefits theii', 
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■"'/"^own pnictice, liV that they w i 1 1 tlnis "bo to provide their piitionts 

with more intdnsive care and to treat more patients. 

PiJcIlatrUts, as potential employors, should be involved in curriculum 
developnicnt and should be used as Instructors for those portions of the 
program that require extensive podiatric^ knowlodge. Podiatrists can 
' havb an .additional impact during the clinical phases of preparation by 
providing bpportuhities for students to work in their offices. 

It should be noted again that many of the. curriculuni coniponents 
cited earlier are similar to those that would be used in preparing 
students for other allied health professions and therefore totally new 
programs for podiatric assistants are not contemplated. 



Gonclusion 



Since there is no need to design entirely new curriculum^ it- is 
clear that the major concern of State vocational education directors and 
curriculum planners must be to determine the extent of demand for podia- 
tric assistants in their localities. The identification of local or 
regional demand should lead to ,the development and implementation of 
preparatory programs for podiatric^sslstants in association with otiier 
allied health education efforts. ' - . ' 
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CRYSt AL MANUFACTURING 



Technical /Skilled 

Job Descriptions 

> ^ ■ ■ ^^^^ 

Crystal technicians direct, oversee and monitor #hc complete ^ 
crystal production process, including growing, polishing, fabricating 
and assemblings They must be able to perform all the operations associatod 
with these processes, and, in addition, to ''trouble shoot^' and make any 
necessary adjustments to the process to assure quality products. They 
frequently perform first line management functions,, e.g., foreman, 

V Crystar l growers are skilled Workers who prepare semi-conductor raw 

materials 3 such as silicon and germanium, for processing* They operate 
a great number of different manual and automated machines involved in 
the growing of crystals, since each kind of crystal requires specialized ' 
equipment, 

Crystal polishers are skilled workers who operate the. machines 
that* transform rough crystals into a highly polished sheet suitable for 
use-^in a ^variety of semiconductor devices. They use micrometers and 
other precision measuring devices, polishing and slicing equipment and 
optical devices. 

^ Crystal fabrdcators are skilled workers who perform functions 
similar to crystal polishers. Depending on the industry and job setting, 
the polisher converts crystals into sheet form, -and the fabricator 
performs the. final cutting, shaping, and other necessary operations to 
transform the crystal , sheet into individual items, such as solar cells. 
In many settings, polishing, and fabricating arc one job. 

' Crystal _a 5% emblers are 
solar energy industry conne 
assemblies called ''arrays" 



killed workers who work primarily in the 
ting individual solar cells into larger 
(analpgous to batteries). They usf^ standard 
electronic- .equipment such as electrical measuring- devices ana soldering 
tools* . ; 



\ 

Summary Assessment \^ 



The crystal industry, represented by the producers of semiconductors 
such as Nbnsantd; "Union Carbide, Texas Instritments , and others, is at 
present highly competitive. Use of crystals in popular consumer pro- 
ducts Ce?..g., calculators, digital watfchcs, solid state radios and' 
;televisions, ^ and optical devices) has forced up their demand. Con- 
sequently, manufacturers have been under pressure to increase production 
andMower the cost of crystals, This has led to research in the development 
of more cost effective crystal ^growing processes than the small single " 
batch processing which has. been adequate until now. The imimct ofHhesc 
developments on labor demiind' and skill requirements for crystal techni- 
cians has not been assessed consistently by industry representatives. ■ 
On the one hand, Incrcasiiig automation will certainly lower manpower 
demand, contributing to lower, production costs / On the other hand, " - 



programming IncroaHingly sophisticated machines to produce crystals ^ 
. requires familiarity with crystal "growing proces'fees and equipment and 
will require .trained personnel. ^ . . 

Apart from consumer-or i cntud products, to which the preceding 
observations most immodiatGly apply, crystals are used in solar energy 
convcrsijon processes. This technology is still in the .research and 
dovDlopmont stage, and a numhcr of companies (e.g. ^ General Electric, 
Iloncywoll, Motorola, RCA, Varian, Mobil=Tyco, Crystal Systems) are develop- 
ing those technologies with private or government funding. Because 
solar energy operates without depleting natural resources or despoil\ing 
' the environment, it could well become a serious competitor' of other ; 

^energy sources. One industry source has estiraated that \dien the tcahnology 
is fully developed, it will easily rival the automobile iindus try in size 

.and. iob' oppprtunities, Althpugh these jdevelopments be | decade . 
away, the potential is real. In short, although consuhier=oriented 
crystal production may have a more slowly developing long-term need for 

'crystal technicians, the developing solar energy industry could well 
create unprecedented demand for skillod crystal technicians. 

Employers and Occupational Setting ^ \. 

E;mi5loyment opportunity es for crystal tGchnicians exist primarily ^ 
within private indusl- especially within companies producing crystals 
for use in consumor-oritontcd products such as calculators, and digital 
watches and/or crystal components for these products. At present, the-^ 
setting for those' jobs is a production-laboratory setting, although this 
may change with "increasing ■ automation of the process. In current solar 
energy research efforts, there is little doniand.for technicians as 
opposed to professional chcm,ists- and physicists. However , if "the solar 
energy industry develops as suggested above, an increased ddmand for 
people trained in crystal manufacturing at all levels will result. This 
demand will grow as the technology 'becomes more sophisticated and the 
industry shifts from research to manufacturing. . ■ 

^ " " " ^ - ■/ ^ . ■ ^ ■ " . . \ . " 

Where certification fs required by, the employer , this certification 
would in most cases be handled, by the Institute for the Certification of 
Engineering Technicians, ' ^ 

Student Considerations ' ' | 

'Crystal technicians 'should be able to work well in laboratory. _or 

- -semi-production environments ^ and should be comfortable, with technical, 

sophisticated machinery. There are, no sex restrictions, and rehabil- 
' itated ex-inmates can expect" job opportunities based on individual 
company policies. People with physical handicaps which are not ^job- 
related would be acceptable, * although some of the jobs- involving manual 
.dexterity or lifting crystals weigKlng' some fifty pounds might impose 
some restrictions, . 

— -. , Many specific^job opportunities exist. within crystal manufacturing and 
students should be made aware of the variety of opportunities in the^ 
general "field/ Crystal growing aiid fabricatjon can be divided into a^ 



number of overlapping, interdependent areas, with a specialization or 
expertis© in each area iinplying a knowledge of ali other areas. Crystals 
produced foi;- the solar energy industry, for example, involve the refining 
or growing process, polishing, fabrication into solar cells and the 
assembling of cells into arrays, or batteries. Thus, in the solar 
industry, crystal technology will create jobs for crystal growers,\ 
crystal polishers , crystal fabricators, and crystal assembler's. Students 
should be encouraged to 'select an area of specialization that is consistent 
with current job demands and possibilities. ^ \' 

- - / .. \ \ 

The career ladder in crystal fnanufacturing begins with skilled' 
jobs --crystal grower, polisher, fabricator and assembler'- Beiore, V 
advancing to technician, the. student must be familiar with all these 

operations. The skilled worker^^^w^^^ of.thesa : 

four areas on the job, also pursues a technicar educational program; 
can advancOj, at the completion of the ^academic work, to technician* 

Entry-level salaries for, ski lle4/workers are $7, 500-$8, 000, "depending 
on experience. With experience as a skilled worker, and completion of 
a^ two-jSar technical program, the technician. can expect a salary of up ^ 
to $9,000. Additional experience and demonstrated expertise can lead to 
significantly higher salaries, ranging from $15,000 to $20,000. 

- Currently, the industry needs workers who are prepared broadly in 
the technology, which in turn enhances opportunities for interoccupational 
mobility and advancement. With /sufficiently diverse experience and 
course work in a technical prog;ram, the skilled worker can become a 
technician. The technician with further experience and course work can 
qualify as a graduate engineei^y or for related managerial positions, 
with salaries from $18,000 ^to' $25,000. Technical writing and ^technical ^ 
sales representation are als0 realistic opportunities within this salary 
range. 

Depejidin^/on the products produced and the range of responsibilities 
of the indiA^idual .tpchnic^ian, certification by the Institute for the' 
Certification of Engineering Technicians might be desirable. 



Cwfimjlum Guidelines t 

Although the greatest demand for crystal technicians is dependent 
onthe future dcvi *ment of solar energy technology, spme suggestions 
can be made on the uasis of existing jobs, The^anticipated growth of / 
demand for crystal technicians makes curriculum rccommendations^diff i€ul t 
because of emerging technology. Bpth industry and educational institu= 
tions must stay abreast of thtvstafe of the art in the area, tb devise 
concrete, meaningful curricula that reflect accurately assessed demands. 

Overall, whilo there have been innovations in the field of crystal 
technology, it is not at all clear that .these innovations have affected ' 
entry-level skill requirements, or that OJT, together with a general 
electronics or mechanical technician background, is not adequate for the 
skilled jobs of grower, polisher, fabricator and assembler. Some com- 
panies have set up their own education and training programs. Industry 
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sources havc-Htrusscd the need for technicians, with good Renerai purpose 
backgrounds in either electronics technology or mechai^cal engineering 
technology at the associate degree level. , " 

These considerations suggest that new' curricula in the area of 
crystal technology can be easily developed along with emerging tcch= 
nology. That is, existing programs in electronic technology or mechanical 
engineering technology would need only the insertion of curriculuin 
modules dealing specifically with crystal technology. With minimal 
chcinges in required course selection and sequencing, the addition of 
some'new components, and restructuring of specifically pertinent courses, 
a program for skilled crystal workers and technician- could easily be 
devised. ' ' - 

Suggcsted^^.topics are -summarised- as foTiows: . 



nNGiNiimuNci 


AND TnCIINlCAL COMPONONTS^ (Kxi sting ■ Curriculum) . 




Objective: The student wi 1 r demonstrate the necessary lifathemat ica 1 
and technical knowledge to understand electronic circuits. 


Topics 1 


Technical mathematics 
' P 1 vxTTC"s=foT 1^ 1 eb t 0 n i c s 
Citcuit analysis AC and DC " 













Obiectrve: The student wiTl demonstrate an understandiiig of the engi^ 
neering appl icat Ions ; of basic eloctronic circuits. ^ ^ 



; - / 

I Topics: Hlectronlc devicfes 

^ \ IMectronic ampUfiers / 
Introduct'ion toi digitaj electronics 



I Objective: The student will demonstrate expertise in laboratcnn^ 
' methods tind the use of measuring devices such as VOMs and oscil loscopes J s 



Topics; Instruments and measurements 



Objective: The student will draw and write clearly 



Topics: Drawing, sketching and diagramming 

j Technical re])ort writing 



^^c.f. Walter J, Brooking, cd., Car£CT^0£j2£r^^ 
^IPSilEiSiiLill - G/ FergusonVl975), p. 174. / ^ \ 



NOW COMPONHNTS 


Ob j ect ive : 
theories and 


['he student wi. 11 demonstrate knowledge' of curr4mt 
practices in crystal technology. . , - 


\ 

Topics r 


Crystal growth, botli man 

automatic 
Miniature circuit theory 
New ' app 11 cat ions '^oT ctys 

photovoltaic cells 


ual batch processing and 

and practice 
tal tecKhoIogy i "e^Vg .~ 






Ir 
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PRACTICAL \m 


MiRinNCB 


- • . I 
_ __ _ « 


Objectivo: '] 
devicbs in ar 


i 

'he student wil l/o]ierate i 
1 indus.trial setting. 


Ilea Sli ring and mariufacturing 


Topics: 


Bxpcriencc with standard instrumentation devices 
L'xi>erlDncu with standard manufacturing machines and ' ^ 

equipment such as micrometers and optical measuring 

devices . 

Act ua 1 production c xp e r 1 e nc d i n man u fa c t ur i n g sett i ng 



\ 
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Information for Program Planning i 

. Although existing courses might easily be^revised to roflGCt current 
theories and techniques, technological change and increasing autoinat ion 
ill the crystal growing procuss may make it difficult for educational 
programs to invest i n\hc . soph is ti ca ted .and continually changing equipment 
fDr'hands=on experience. \Currontly, industry compensates for the lack 
of available formal preparation and the lack of equipment in school 
laboratories by providiilg OJT for new technicians. However, i£ the 
demand for crystal technicians increases rapidly, as will be ^the case il: 
solar energv becomes a major industry, there will be a need for-uiiore 
high'ly qualified technicians and formal education and training programs , 
This need can be met only if. industry and educational institutions 
..cooperate in curriculum planning, and sharing. ^pf .equiniftG^it.,^.^_^.„__j\_ 

One of the more effici0nt ways of achieving this cooperation is 
through cooperative educational\ programs , with the students gaining 
theoretical knowledge of crystar technology and related disciplines in 
. the classroom/', and practical hands-on skill development on a job, A 
second option is a strong tuition-refund program established by a company. 
Thi's might include specific courses selected by engineering personnel and 
required for the worker to qualify for the refund, A third option is the 
establishment of an in^house apprenticeship pro-am. The* suggested 
practical experience and now components of the curriculum are easily 
handled in-houfc by means of classes taught by appropriate professional 
personnel, and! the engineering and technical curriculum components 
provided in cv&ning classes at local educational institutions, ^dth the 
sponsoring company paying tuition. Students work in jobs related to 
cr\*stal manufacturing. - . 

^ ^ Q 

^ Models for all these options exist. .For example. Northeastern ^ 
University's ''co-op'* program./^ i nvolving alternating twelve week periods 
of class attendance and tweU^- week periods of paid work assignments in 
industry, has been achieved by a close cooperation of the university and 
the industrial community. Tuition refund progVama. the second option, 
are common in many industries. General l^lectric ^s apprenticeship program 
based in Lynn., Massachusetts provides a model for^the third optiuiu 

Conclusion ^ 

If the use of crystal technology in the solar energy industry 
develops a s\ ant ic i pa ted , jobs will be created for a wide range of 
skilled work'ers and technicians. The interrelationships between these 
■ skilled jobs and technician openings create a well-defined career ladder 
on which' the sfelled worker caii advance through technician positions 
into management, 'Ncnginecring, or sales functions , = with increasing job 
responsibility and, salary ievels.^^Jt is important that curriculum 
planners stay abreast of developments in this area so that programs 
can be impleiiiented time to meet demand for these occupations. 



\ 



e<9 



\ 



HOUSING REHAilLlTATION SPECIALIST 



Ski/led 



Job Deicription / 

A l{ousing Rehabilltiition SpeclaliHt provides technical advicG to 
community residents on all phases of housing rehabilitation: advising on 
local housing codes , construction and rehabilitation tDchniques, and 
methods and sources of financing rehabilitation. The rehabil itation 
g^ec iaUsjt_ a^^ facil itator for ^fjie ^,fpur^ .pr i ncii5a L..paxLiriptuit^ i ixXju 

reluibi iitation process: the homeowner, the contractor, the financing 
agency, and th^ community development program. The rehabi TitatiVn' 
specialist relates to community groups, explaining a pi'ogram and how \ 
it interfaces with a total community development program. The specialist 
follows each project from initial discussion through, to final sign-off^ 
keeps records and ensures proper coordination of all phases^ of the 
rehabl Iitation proj ect . , ^ - 



Summary Assessment . 

Two social and economic ti jiids have prompted increased housing 
rehabilitation in recent years. The federal 'mdratorium on .housing programs 
in^ the sprj;ng of 1973 left viTtually no federal subsidiesv^for new priv/ite 
housing const ruction. Lack of subsidies coupled with a rec^essionary ^ 
trend of tight capital reserves and high interest rates has^caused a - 
sharp decrease in holiSing starts in the last few years,. A se^irate ^ • 
but related trend in recent years has been an emphasis on stabiJizing 
residential neighborhoods and preserving the existing hoi.ising sMck. 
Many urban and suburban communities arc beginning to belieye that\one 
of their greatest assets lies in structurally sound homes and thate" encourage 
ing people to invest in their homes wl 1 1 "^help to, solidify a conimunity. 

The Housini; and Community Development Act of 1974 comb i nod nmny ' 
cntcgorical funds Into Commimlty Develoi^ment Block Grant funds the use 
of which was left to the, discretion of the municipality. According 
to Department of jlnus ing- and Urban L)cvelopment reports, the top priorities 
of cbmmunitias in utili::ing these funds have been ^'conservation and 
expansion of the housing stock'* and "prevention of slums and blight;''^ 
About 671) of the total funding to metropolitan areas. is aimed at achievi4ig 
ti.ese objectives. ' , 

■ ' - 

As of 1974 , eighty-thi oe cities, were planning on operating housing. 




e Local or Stato publi tax revenues (44 municipalities) 



@ Local banks (19 municipalities) 



: Community Pevelopmdnt Block Grant Progr am, First Annua l Report, 
Executive Summary " fWashington, D ^CT: Dep/ir tment o"f 1^ousing^ and.Urban 
Development, December, .1975) . 
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o Modol Cities (l7 municipal i t los^- 
© Foundationy (3 munici pa U t i es) , ^ 

An estimate of ten^ to fiftoon rc?habi 1 i tat ion specialists por program 
rusults in the curront employment of about l.OOO rehabi Utation spocLnJistB 
Most of such programs are expanding, and many arc unable to find quaUnod 
personnel . 

The trends that have created an emphasis on housing rehabi 1 itat Lon 
should be closely monitored to give u clearer estimate of the future 
need for rehabilitation specialists. Municipal concern for conservation 
of the - hwsing-^^stock-is not an- aTca thxit-wi il ^be 4gnorcd nn-thc -immcdr^^^^ 
future, but the scope of progrnms such as these is largely dependent 
on the availability of Federal and State-funds. It Is impossible to 
project accurately the future form of chousing funds. 

Employers and Occupational Setting 

The primary employer is municipal government, within either a housing 
or community development agency,. Locar housing authorities may be signifi- 
cant employers if their activities include rehabilitation. There also' 
may be opportunities for persons with these skills to work in State 
government or with private realtors, developers or banks. 

Funds for rehabilitation programs obviously will have a direct 
effect on openings for rehabilitation specialists. Besides Community 
Development Block Grant funds, other sources of funds have been tapped 
for rehabilitation programs, including^^ 

Federal rehabilitation funds (Section 312 of the ilousing Act 
of 11954, soon to expire) - < ' 

m State and local bond programs 

• m Other State and local public funds 

'■ m Local banks ' .. \ . ' 

\ © Private foundations. 

Student Considerations 

4 Ideally; a. rehabilitation specialist should have^'previous work :^ 
experience in construction, real estate, finance, or possibly coimimni t>'^^ 
organization and development. However, a. person with no job experience 
in these areas could bQ placed as an assistant to a rehabilitation special- 
ist after" Completing the curricuium. ■/ > 

^ ■ " / - . 

' A significant part of the job entails work in the field, and extensive 
communication with the parties involved in the rehabilitation procedures, ^ 



^Department of Community Planning and Devclopn^nt (HUD) , Hxampj^ 
of Local and State Financing o f Prop erty Rehabilitation Program Guide Ho. 1 
(Washingtoif, D,cTT" , Department of Ilousing and Urban Developmorit , 1974), 



The work can be reward iiig, in tluit the result in a tiingiblc forni 
In a renovated hamo or even in a rejuvenated community. 

Wage/scales tend to be quite good, although previous work experience 
in a related area is a key factor in determi ni ng ■ sal ary , nntry^levol 
salaries are betwoon $10,000 and $11^000, and there is a normal progression 
through Sckior Rohabi litation Spocialist, rrincipal Rehabilitation 
Spoeialistl and Financial Advisor. The top salary in this area would 
range frQm\S16,Q0O to $18,000. 



Th IS also good potcn;ti;il for job mobility, espccin lly^ moving 
to priv.tjc doctor work in coiist ruction companies, real estate .firms , 
and financial institutions = , In the public sector, the skills learned 
in thl^ pes it ion could be transferred to other positions within State 
and local liouslng agencies or community development agencies. 

The licensing of housing rehabi litation spec i alists .would be, 
'appropriate, and porhups similar to that which is,> present ly required for 
housing or building inspectors, i^raining programs also should -meet spmo 
minimal, starvdards to ensure that basic skills are covered/ The Na.^ibnal 
Association of Housing and liedevelopmont Officials has . exj^ressed some ^ 
interest in promoting training for this position and mignt be an 
appropriate certifying agency. . ; * 

Curriculum Guidelines . " 

Some local. \housLng agencies are beginning 'to offer their own 
educational and training programs in housing rehabilitation. Typically, . 
they are of a few weeks to a few months duration and cover essential 
areas only superficially, , , 

An adequate housing rehabilitation curriculum should have four ■ 
ma i or .component s : ^ coirst rue t i on and rehabi i itat ion , real estate, finance 
and "commun i ty organ i zat i on/cummun i ty development. It is envisioned 
that the curriculum would be one to one and a half years duration, and 
the ideal setting would be a program under the auspices of a community 
c 9^1 lege working closely with^the local i'ehab i 1 i tat ion , agency . Components 
f/f the curriculum wunld a Iso ;provi.de a useful upgrading function for 
*|employed rehabil i ta U on specialists. 

The perfDrmance objectives and content areas of the four major 
topics are expressed in the fn I lowing chart : ■ / 



Real Es tate ! 



Objective: The student will domonstrate the ability to assess the | 
present and anticipated future value of property, and to ensure ; 
that anticipated structural changes will be in conformance with 
zoning regulations. = ^ 



Topics: Pr ^'ty assessment practices 

Zoi ; regulations 

Int i astructure assessment (water , sanitary sewer; 
roads, etc,) 



Finance 



Obiective: The student must demonstrate knowledge ofi the methods 
of^inancing. rehabilitation'^ and rehabilitation costs. 



Topics : . Accountin;^/recordkoeping 

.Sources and types of funding 
Loan negotiation/mortgages 
Contract law 





Community Organisational/Community Development 









Objective: The student will demonstrate the ability to explain. con- 
struction, and financial matters to the homoowncr and to explain a 
program and its interface with a total community development :program 
to the community. , - . 



Topics: " Grd^^ynamics/organizat4on 

: Community sopial structure/social class 
Promo tiitg citizen participation; 
Organization of municipal governmeht 

_______ - 



y3 



f 



Construction and Uchabi 1 it at ion 



iective: The student will denionstrate the ability to assist in tho ■ 
preparation of plans and specifications for remodeling work^ and con= 
fer with architects, contractors and builders as to methods of construe^ 
tion and material application. | 



['opics: Local h'ousing codes 

Assessing structural repairs 
Construction technology / 
Housing design/architectural renoyiition 



/ 



After completion of course work and a field placemont to integrate 
classroom training with practical job experience, the graduate would 
receive a. certificate attesting to successful' completion of the curriculum. 



Information for Program Planning 

i'he uniqueness of the housing rehabilitation curriculum is that 
it combines some skills from many different fields, rather than offering 
preparation in a completely new discipline. The main areas described / 
in the curriculum are offered in some form at most comniunity colleges, / 
and it is merely a question of combining courses into one program and 
restructuring some coursework so that it is more directly related to 
housing rehabilitation. The local rehabilitation agency should be 
closely consulted -on questions of constructing the curriculum, and in / 
some cases the local rehabilitation agency may contract ,for the educatipn 
and training of potential employees. 



Conclusion . 

Tlie housing rehabilitation specialist is an important component 
of a successfur housing rehabilitation program because., this person ensures 
that all the steps- in housing rehabilitation are successfully completed. 
Mowovcr, cmployjnent, oppprtunities arc dependent on a municipality's empha- 
sis on housing rehabilitation", which in turn depends on the availability 
of funds to finance such programs.. Federal legislation and appropriations 
bear monitoring to assess the -level of funding upon which job openings 
legally depend / _ . \ ■ 

- Previous experience in a related area is" highly regarded by e pi^^' c ^ 
The occupation is wel 1 =puying , and job experience provides potent? 
for upward mobility or for mobility into related areas . Prpgram pic - .^^^^ 
should co-ordinate closely with| local rehabi litation' programs to enrjUT: 
that a ^curriculum meets the needs of local rehabili'tatidn programs, 

87 . . . ; • .; ■ 



PUBLIC SAFETY COMMUNICATIONS OPERATOR 



Skilled 



Job Description 

■ Pmblic Safety Conimunications , Operators receive incoming messages ^ 
and diapatch appropriate personnels most often in emergency "situations. 
^OpwraroiTS' "may'^T05poTid^^ to^ t thto nixt^^TiwsOTges"^ on ^ equi pnien t r afig i ng^^ 

from thle simple teletype machine to tqchno logically-advanced compu^^er- 
assisted communications equipment. Typically the-^operator deals with 
peopli^ who are in intense stress situations. 

Summary Assessment 

It is clear that there is a National concern for intensified public 
safety measures j and within this general field the commuriication operator 
is critical. Hstimates of demand and projected growth for this occupation 
may be extrapolated from the following indicators. 



There is 
for publ icl sa 
survey! indi 
and 69.8% ^f 
public saf elty 
will be using 
in population 
of the Unitdd 
at the p.rese 



ah increase in the use of technologically advanced, etiuipment 
fety communications in municipalities and States. .A 1971 
cated that 39%"^of 498 police departments were using compute^rs 
cities over 100 ^000 in population had computer-^assisted ■'■ 
Qp^erations. It is predicted that 74% of police departments 
some form of computer by 1977, * All cities of over 500,000 
now use computers. (With.ia the four geographical sections 
StateSj the Northeast makes the= least use of. computers 
t time . ] ^ 



A surve)^ conducted by the Associated Public-Safety Communications 
Officers 5 I^ncL (APCO) and reported in the journal of the association in 
March 19-73 indicated that _ some 4500 communications operator positions 
were unfilledlat that time. Data on current or projected numbers of 
job openings are conflicting. In the departmlents surveyed there , was 
practicatly na turnover of personnel; on the other hand, APCO proj^ects 
a National turnover rate of 25%. Even in the larger cities the number 



of dispatchers 
small , and the 



in proportion to the number of people dispatched is^ 
e are:_no departments in the country employing more than 
100 dispatch personnel in- all ranks. However^ the clear trend towards 
the use^ of sopnisticated equipmept points up the need 'for .retraining of 
currently emploYed personnel who. could benefit from one or more' of the 
units of the cuprriculum* ^ Finally^ most communication operators throughout'^ 



the country are 



approaching middle age, indicating a demand, for replacememt 



of this personn el in the .foreseeable; future, / 

This occupition provides an obviously needed social function, 
serves an emerging societal need^ and is responding to new technological 



^ "Use of domputers by Policed Patterns of Success and Failure," 
Urban Data Service/Vol. 4, (April, 1972), 



Employers and Occupational Setting ^ 

Communications operacors work within a variety of settings, some 
of which are' themselvGs now and emerging. These include: 

® Universar limergency ^Telephone Number (911) System 

© National Law Enforcement Teletype System CNLnTS) 

© Centralized^^f ire , emergency medical, and law enforcement 
facilities i ; " 

: © ^^mergency Medical ^Services (EMS) '' 

© T^imspo^t and related systems; \ 

Intercity an^U int^erstate public safety interfaces 



Comprehensive integrated regional systems such as the 
-United States Forest Service. ' . ■ 

saiety communications operators are employed by local and 

Stat#iplice departments , ^ fire departriients ^ emergency medical services, 

traj^sportatiofl systems,, th'a^ U. S. Forest Seryice^^. and in other' puBlicly 

Jed/ sett Lngs where dispatch of personnel or allocation of mobile 

r^^sdUrces Is required. , i'here is a National trend towards' integration 

all public communications within specified geographical areas, and 

a grnwing recognition of^ communications as a specific category of civil ^ ^ 

service, like the police or. fire departments. '^-^ 

* . ' ■ -• ' ■ 

Hmployers n!::y .relate to a variety oi^ assoc Latiuns for personnel 
recruitment and/or certification, 'i'he Associated ^ubll^ Safety Communica- 
eions Office rs, Inc. )s the major group to which commuincat ions operators 
bQlung, although usually at the supervisory levels. Regional criteria' 
/will determine jithcr re lat Lonsh Ips , 'For example, civil service rcqul*rement s » 
/ local po 1 LCD or f i^^men ■ s unions, certification by state euUcatiunal / = , - 
boards, or certification by Indcpendejit hgencies..^ 1 

Student Considerations , ^ \ ■ ' " ^ ' 

Communications operators must have normal sight, hearing and manual 
. dexterity., The-ymust be able to wdrk^well and 'coope'rati vely under stress. . ! 
. They must be able to memorize retain complex info'^:'mation . There \ ^ =' 
are no. sex restrictions (women are. gaining entry level Jobslin this ^ ^ ^^...^ 
area throughout the countryj) ; tTiere are also employment possibilitrGs \ 
• for rehabilitated ex-inmate^depending upoh^local public policy. ' People' 
' whose hand j caps do not vBl^tB to the requirements cited above are 'employabie/ 

Although there is a t/hend toward the employment of civilians as - . 
. ..communications operators ^yrnian^ police 'departments do ..not employ dispatchers 
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who are not sworn mt?inbors of the pol ice force » 5Vith omerging tochnologioH 
and the incrcusod uao of civilians to free polico personnel needed on 
the beat, this restriction nuiy disappenr, 

Althouvih the work performed often denuinds specific knowledge of 
a particular setting (for exainplc, a dispatcher in a fire alarm center 
cannot now transfer to the police setting withaut further training) 
the similarities of the operations performed in the various fields at 
public safety 'are far greater than their diversity. With experience^ 
a public safety communications operator may advance from dispatcher 
to unit supervisor, to chief * and even commissioner or director of pubiic 
safety. Depending upon the degree of education and oxperienco, these 
operators can also move laterally to equivalent settings, for example, 
from a police unit to a 911 system, which deals with a wider range of 
emergency situations, Tharefore, there are opportunities for interoccupa- 
tiional mobility, the transfer of skills learned from setting to setting, 
job advancement, and average to good wage scales comparable to civil 
service scales or negotiated union contracts. These entry-level salaries 
range from a low of $8,000 to as high as $12,000. 

Communications operators work extremely clascly with othei^ members 
of a team in a continual environment of stress. There is distracting 
intermittont noise, often in close quarters, Hach operator must be 
able to perform a backup function for every otl)er member of the team, 
and for successful operations the team must function as an interdependent 
unit. Ih some settings there are periods of intense activity 'alternating 
with periods of relative quiet. Sometimes operators work a 10-14 hour 
shift^ and in a few situations are required to live in the center foi^ 
four or more days at a time. 

It is suggested that midway tlirougli the prejuiratory prograju after 
exposure to a variety of public safety settings, a prel iminary dec i s ion 
;.huuld be made by the studbnt with^tho help of the instructional and 
counseling staff regarding the student's ability to work under stress, 
hvery opportunity should 1)0 given a student to "select out" of a career 
in public safety comniuni^cati ons while allowing that student to pursue 
a career in cUiother jKirf of the communications field. Subsequently, 
students sliould be provided with sufficient information regarding the 
job opportunities within various public safety settings to match these 
with their own job pTa^ferences , 

■» 

Curriculum Guidelines 

Of special interest to ednca 1 1 oiui 1 planners is the wide demand 
for educational and training programs for this occupation, iypically, 
preparation is conducted on the job and is so sjiecific to the particular 
setting that operators have no opportunity for i nte roccupa t i una 1 ijuibiliiy. 
The introduction of new technologies, coupled with the growing rcc<ignitiun 
of cormmini cat ions as a vital coinponen t ^ u f the pulilic safely cumj)lex, 
has created a variety of tuisat i s f^actory attem]5ts to help operatot^s adjust 
to new job re^pons i I) i 1 i t i os and/or tcchnic|ues. Most of these attompis, 
such as the development of '^huiiie t udy cassettes/* or onu-week refroshci^ 
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courses, are being made without consultu tion witit the State or local 
educational resources, in three States an effort currently is being 
made by the state police to i^ecure funds to cstdblish a communications 
academy following the police acndemy and tire acadumy model* Although 
this might be one viable alternative, such pfcparation can be more pruperly 
located within the vocationa J /technical State institutions where a prograin 
containing the educational components listed below could le^id to cortlf ication, 
an A.S. degree, or licensure, and prepare students fur work in a variety 
of settings. Therefore, although some components of the suggested program 
have been offered in'an instructional CUT setting, the curriculum is 
new to most vocational/technical institutions. 

Since there is a Inrge dcmond for refresher courses for currently 
employed operators, and few resources in the co^untry, the curriculum 
guidelines discussed below were designed to allow operators who are 
presently employed to select only certain ''refresher'' units appropriate 
to their needs. Other students may enter the occup^itlon after the completion 
of a two year program, or they may continue their education in preparation 
for a more advanced occupation in the communications field. The curriculum 
should be designed so that specific courses can be taken to provide 
new information or new skills, and also should be designed sequentially 
so that upon completion of a two year program the student will be accepted 
as a trained public safety communications operator without significant 
further expenditure in OJT. 



The two-year curriculum should contain topics such as those summarised 



in the chart 


below. 


COMPONENTS 




Ob j ective : 
needed in 


The student will bo able to use the psychological skills 
dealing with people under stress. 


Topics : 


Group Dynamics 

Management and leadership skills 
Good administrative practices 
Logical reasoning 

Psychology of handling people under stress 
Stress performance simulation exer^ ses 
Listening and learning ^ 




Obj ective : 
evolution 


The student will demonstrate an understanding of the 
and organization of public safety systems. 


Top ICS : 


nevelopmcnt of U.S. Public Safety Systems 
Organization of Public Safety Systems within States 
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COMPONliNrS (continued) 


Ohjoctivo: The Ktudeiit wU! demon^^tr/itc ail undor^;tand i ny of thv laws 
and rogulationH governing public safety communications.' 


Topics : 


rcc: rogulut iDiiA 

Local statutes 
State regulations . 

Legal impi icattons of faulty cunimun icat ions praciirt^ 






Ohjecti vo: 
commun i ty , 


The student will domnnstrate thorouiih knowledge of the 


Top ics : 


Socla I , economic , Uemogrnph i c character i sties of 

loca 1 coinmun i t i os 
Po I i t i cal s true ture 
Geograplis- 



I 



Objoctive: The student will demonstrate technical competence in fiiodeH 
of communications , recordkeeping, and data stonige/retri eval systems. 



iopics: Training in memDry, rapid serial activities, correct 

voice techniques 
Sj5ecial idlnmSs^ plionotlc aliTuiliets, special codes 
Rocordkee]?i ng 

Basic theory relating to equipment; teletype, telephone^ 

rndio, computer tecluiology 
1'ransmi sslon technit|ues for above cquiijment 
Rudimentar)^ emergency repair of equipment 
Data access, retrieval and tranHmlssion ])rocedures 
Licensing reciulrcments and f ul f i 1 Iment of these for 

cert i f i en t i on ' 



I^ractlcai experience for those In the public safety communications field 
is crucial! the effective performanco of the Communications Operator is otten 
a matter of life or death. No amount of academic or technical education caii 
satisfy the realistic requirements of potential employers that opern toi^s liave 
jiractieal hands-on experience in serious stress situ/itions. Tlirougli stmulation, 
observation and short-term placement In a variety of public :^afety setrin^is^ 
the program must provide the stiident with opiiortun i t i es to test each part of the 
curriculum in reality situatlnns. At i^isr Ja'' n\' tlie total ciivv\c\\\nm OmnUl 
he cnnchicted in the field, 
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Information for Program Planning 

/" 

It Is of critical importance that new programs for public safety' 
communication operators be developed with the close cooperation and 
sanctions of the top representnt ivc5 In the public safety field. Whether 
on the State or local level, a curriculufii should bo designed in continued 
..onsul tation with the prospectivu employers, i.o*, the rcproHentati vos 
from the public safety sector who have been delegntcd by the coinmissioner, 
sLjperintendcnt, or chief to assure that the curriculuni is relevant to 
public safety needs. Particularly because preparation for this occupation 
has traditionally been conducted outside the educational community, 
educational planners must obtain agreements from public safety personnel 
that upon completion of the program the communications operators will 
be employed within the public safety setting. This caveat also implies 
that in certain regions at least, civil service requirements are considered 
during the development of the curriculum. 

Once support for the pioneer program is obtained the curriculum 
can bo designed by using the talents and cooperation of many people 
within existing educational divisions, e.g., communications, psychology, 
sociology, political science, electronics, speech and theatre, working 
in c lose' cooperation with an advisory group of public safety personnel. 

Khere sophisticated te\;hnologi cal equipment: is being used locally, 
hands-on experience can be obtained by using local computer facilities, 
simulation techniques, and the practical oxperience gained in short 
periods of placement within the public safety sector. Most vocational/ 
technical tvoo-year schools have switchboards, radios and other equipment 
sufficient for preparation. 

Coficlusion 

The major ingredient in program implcmentat ion is forging good 
relationships between the educational and public safety community to 
insure success of the program. 

The assumption of responsibility by the educational community for 
good training of public safety communications operators should not only 
meet the obvious need of the growing field of public safety, but should 
also provide a model for increased cooperation between two major pubUc 
sector areas; i.e., public postsccondary education and public safety. 
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Appendix A 



Re j cc t e d Oc cupations 



AGRICULTURE 

Certified Fertiliser Applicator 
CO.WUNICATIQNS 

Cable T.V. Technician 
COflPUTERS 

Microprocessor Technician 
' Small Computer Coder 

Small Computer Programmer 

CONSTRUCTION 

Nuclear Qualified V/elder 
Underwater Welder 

CONSUMER AFFAIRS 

Product Liability Technician 
CRIMINALISTICS 

Ballistician 

Criminalisticr? Technician 
ELECTRONICS 

Crystal Polishing Technician 
ENERGY 

Heat and Pownr Engineer 
Industrial Security Technician 

for Nuclear Plants 
Maintenance Technologist 

ENVIRONMENT 



Air Pollution Technician 
Chemical Spill Control Techn ician 
Fjivironmental Technician 
Ecological Technician 
Field Associate 
Geological Technician 
Goophysicfil Technician 
Noise Abatement Technician 



HEALTH CARE 



Certified Record Technician 
DiagnoBt ic Medi cal Sonographer 

(Ul tra sound) 
Dialysis Technologist 
Emergency Medical Technician 
Fundus Photographer 
Health Techn i ci an 



Data Communications Manager 



Program Li brarian 
Small Computer Operator 
Tape Librarian 



Welder 

Welding Machine OTierator 



Product Safety Technician 



Paramedic Forensic Scientist 



Scientific Test Equipment Salesperson 



Nuclear Quality Control Technician 
Power Reactor Operator 
Refrigeration/Airconditioning Mechanic 
Solar Energy Technician 



Pyro lysis Technician 
Sediment Control Inspector 
Sediment Control Specialist 
Soil Conservation Technician 
Wastewater Treatment Plant Operator 
Wastewater Treatment Plant Technician 
Water and Wastewater Equipment 
Technician 



Industrial Hygienist 

Media Equipment Specialist 

Production Spocialist for Instructional 

^ Technology ' 

Safety Technician (OSIIA) 

Utilization Reviev/ Coordinator 
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LABOMTORY 

Chromatography Tochnician 
Kirlian Photographor 
Nuclear Test Technician 

LAW ENFORCEME NT 

Public Safety Communications 
Officer 

MEDIC INE 

Paraprofessional Optometrist 
NATURAL RESOURCES . 

Mineral Exploration Technician 

QUALITY CONTROL 

Holography Tochnician 
Loss Control Technician 

SECURITY 

Fire Prevent ion Equipment 
Installation Technician 
Industrial Security Investigator 
Industrial Security Operations 
Manager 

S^IA L SERVICES 

Activities Director 
Community Development Officer 
Community Improvement Estimator 
Community Transition Coordinator 
Director^ Halfway House 
Halfway House Job Developer/ 

Vocational Counselor 
I la 1 f way Ho u s o Pa rn p ro f o s s i on a 1 

Co unse lor 

TRANSJWTATION 

Airport Planner 
Airport Certifier 
*niescl Mechanic 



Physical Science Technician 
Tissue Culture Technician 



Public Safety Communications 
Technician 



Quality Control Technician 
Standards and Calibration Technician 



Physical Security System Technician 
Security Officer 

Security Officer for Transportation 
Centers 



Halfway House Operations Supervisor 
Homemaker/Home Ilealtli Care Worker 
Manager 5 Halfway House 
Middlcmanager J Halfway House 
Mental Health Associate 
Vocational Coordinator 
Youth Service Counselor, RcsUlcnt 
Youtli Service Counselor, Non-resident 



Marina Opcrntor 
Rail Car Repairman 
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GLOSSARY 

A* General 
ADVOCATE 

One who represents a client's interests or advises as to 
rights J privileges J or sorvices to vvhich a client is entitled in a 
variety of situations. 

APPRBNTICESHIP 

A period during which a person works for an employer or a 
master craftsman in order to learn vocational skills. 

See Also: FIELD PLACOMONT IN-SORVICE TRAINING 
ASSISTANT or AIDE 

A person in an employment environment subordinate to another 
in rank or technical experiencOj who performs a support function in 
carrying out a common task. 

See also: PARAPROPESSIONAL, TECHNICIAN, TECHNOLOGIST 
ASSOCIATE DEGREE 

A diploma granted to a student upon completion of on f/ducation 
courso of two years* duration at the postsecondary level. 

See also: LICENSE, CERT Ua GATE, REGlSTRATfON 
AUTOCLAVE 

A closed apparatus used for steri 1 i sing objects by mean^ of 
steam under high pressure, 

BiOMEC TjANlCS 

The study of the construction and functions of orthotic and 
prothctic devices. 

See also: ORTMOTIC, PROSTIlIiTlC 
BLOCK GRANT EI JNDS 

'Public fundi^ which are appropriated for broad functicmal 
areas, rather than for specific programs 

See also: CATEGORICAL fUNDS 
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CATEGORICAL FUNDS 

Public funds which are earma.rked for specific programs. 

See also: BLOCK GRANT FUNDS 
CERTIFICATE 

A document attesting to the completion of an educational course. 

See also: LICENSE, ASSOCIATE DEGREE, REGISTRATION 

COOPERATIVE PROGRAM (CO-OP) 

A form of education in which the student alternates p(5riods of 
classroom study with periods of related work experience. 

See also: APPRENTICESHIP, IN-SERVICE TRAINING, FIELD 
PLACEMENT, PRACTICAL EXPERIENCE. 

CORE COURSES 

A group of courses dealing with subject matter common to several 
related specialties, offered prior to specialization. 

See also: TRAINING OPTION 

DEMiXND ESTIM/\TE 

The number of openings in a particular job classif icatibn which 
employers would actually fill if qualified workers were avatlable. 

See also: NEED ESTIMATE 

ENABLING LEGISLATION 

Legislation giving legal power or sanction to a designated party 
for any specified purpose (e.g., The Juvenile Justice and Delinquency Act 
of 1974 authorized the states to provide services to runaway youth, and 
appropriated funds for this purpose) . 

ENTRY LEVEL 

A position which requires no previous work experience in that 

field. 

FIELD PLACEMENT / 

The assignment of a student to an employment position with or 
without pay, where experience gained serves educational purposes. 

See also: APPRENTICESHIP, COOPERATIVE PROGRAM, IN-SERVICE, 
PRACTICAL EXPERIENCE 
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HANDS-ON EXPERIENCE 

Learning by doing, either in a work environment or a classroom 
environment which simulate^ the work environment. 

IN-SERVICE TRAINING 

Training which takes place while a paid employee is working on 

the job. 

See also: APPRENTICHSMIP , FIELD PLACEMENT, OJT 
INTER FACE 

The common ground (facts, problems, considerations, theories, 
practices) shared by two or more disciplines, procedures, or fields of 
study. 

LiCliNSE 

A document of qualification which authorizes an individual to 
engage in a business, profession, or other activity. 

See also': ASSOCIATE DEGREE, CERTIFICATE, ROGISTRATION 
NEED ESTl^iATB 

The numloer of potential job openings in a particular occupation, 
as contrasted with actual job openings availalbe. 

See : DEMAND ESTIMATE 

N QN-TECIINICAL ■ 

As applied to curriculum, components, other than mathematical and 
scientific and/or components which are necessary but not job=specific . 

Sec alsoi TECHNICAL 

CI CCIJPATIONAL MOBILITY : LATERAL 

The ability to leave the job for wliich one has been trained and 
move into a related employment area with similar salary and responsibilities, 

See also: OCCUPATIONAL MOBILITY: UPWARD 

OCC UPATIONAL MOBILITY: UPWARD 

The ability to move up from .the job for which one has been trained 
into a position requiiing a higher skill or work rospons ib i li ty . 

Sec also: OCCUPATIONAL MOBILITY: LATERAL 



OJT 

On-the-job training or training gained through work experience-. 

OTHROTIC DEVICE 

Any corrective device for the body, such as eyeglasses, leg 
brace, and so forth. 

See also: BlOMECllANICS , PROSTHETIC DEVICE 
PARAPROFESSIONAL 

An individual who, as the result of a restructuring o£ the work 
formerly performed by professionals, carries out certain functions and 
services in a given professional field. 

See also: ASSISTANT, TECHNICIAN, TECliNQLOGIST 
PRACTICAL EXPERIENCE 

The part of an educational course consisting of APPLIED work 
experience in an employment setting. 

See also: COOPERATIVE PROGRAM, FIELD PLACEMENT 
PRIVATE SECTOR 

Non-government employers. 

See also: PUBLIC SECTOR 
PROSTHETIC DEVICE 

An artificial replacement part added to the body (such as an 
artificial limb or false teeth), to compensate for the loss of the origin 
part . 

See also: BIOMECHANICS, ORTHOTIC DEVICE 
PUBLIC SECTOR - 

Government employers . 

See also: PRIVATE SECTOR 
QU ALITY ASSURANCE 

A set of principles and procedures by which one evaluates a 
system (as opposed to a product) to determine the degree to which it 
adequately assures quality. 

See also: QUALITY CONTROL 
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QUALITY CONTROL 

Set of principles and procedures by which one determines whether 
a given product m^ets established standards of acceptability. Quality 
control is one aspect of quality assurance. 

See also: QUAL1T\^ ASSURANCU 
REFRESHER COURSE 

A brief course of study serving a^ i review of previous education 
or as a review of current developments in occupation. / 

See also: UPGRADING COURSE 

SEMICONDUCTOR 

An electronic device, which allows electricity to flow in 
only one direction, used in the manufacture of computers. 

See also: WAFER 

SIMULATION TECHNIQUE - " " _ 

Use of a model hich approximates certain environmental or other 
conditions for the purpost of training. 

SKILLED WORKER 

A person who has had a few months to a year of vocational 
education, with a substantial hands-on truining component. 

Seo also: TECHNICIAN . 

SOLAR CELL ■ | 

A photovoltaic device which converts solar radiation directly 
into electricity, 

SPECIALIST OPTION 

A small group of courses within an established curriculum which 
enables a student to pursue an in-depth study of one aspect of a subject. 

See also: TRAINING OPTION 

TECHNICAL 

As applied curriculum / mathomatica 1 or scientific components 
and/or components which are job-specif ic . 

■See also: NON-TECHNICAL 
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TECHNICIAN - , " ' V.:.! 

A person who has had two to three years of post-sfcondary ■ 
vocational educationj including both theoretical and practical preparation. 

See also': SKILLED WORKER 

TF.gHNQLOGIST . . , 

A person who applies the branch of knowledge that deals with the 
'industrial arts, applied science, engineering. 

See also: ASSISTANT; PARAPROFESSIONAL TECHNICIAN 
' ^ TECHNOLOGY . " ' 

' ^ The practical implementation of industrial arts, applied 

science, and engineering* 

TRAINING OPTION 

One component -in a specialty area for selection by a student, 
after completion of core cburses common to all specialty areas in an; educationi 
program* r , . ' ■ - 

■ See-alsor CORE COURSES, SPECIALIST OPTION 
UPGRADING COURSES ' ^ 

A course of study enabling an employee to improve work skills, 
leading to a greatfer level of .competence or responsibility. 

SeW-^Xafl" REFRESHER COURSE 
y .DM. " 

Volt-ohm meter, a standard electric measuring device. 

WAFER ^ 

A thin slice of crystalline materila, used in the manufacture 
of semiconductors. 

See also: SEMICONDUCTOR ' . ' 
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. ' SOURCES OF INFORMATION ' . . 

CHILD advocate' , . ; 

Sources -of Informatipn \ 

^ Individuals from the following institutions were contacted: 

.Massachusetts Department of Youth Services, Boston, Massachusetts 

•American River Community College, Sacramento, California 

Golden West College, Huntlnpon Beach, California ■ / 

National Council on Crime and Delinquency, Washington, D.C. / 

Youth/Sqrvice Bureaus, White Plains, New York 

Califbrnia Youth Authority, Sacramento, California 

Office of Community-Based Trpatment, Harrisburg, Pennsylvania 

Southern Regional Educational Boards Atlanta, Georgia 

Children's Defense Fund, Boston, Massachusetts 

Massachusetts Department of Mental Health, Boston, Massachusetts 

Help for Chp^ldren Program, Massachusetts Office for Children, ; 
Boston, Massachusetts 

Berkeley Planning Association, Berkeley , California 

Massachusetts Advocacy Center, Boston, Massachusetts 

Bureau of Special Education Appeals, Massachusetts State Office 
of Education, Boston, Massachusetts 

Federation for Children with Special Needs, Boston, Massachusetts 

Columbia Point Youth Advocacy Program, Boston, Massachusetts ^ 

Regional Center for the Developmentally Disabled, Orange County, California 

Sonoma County- Citizen Advocacy Project, Santa Rosa, California 

Boston Youth Activities c/ommission, Boston, Massachusetts 

Office of Juvenile Justice, Law Enforcement Assistance Administration, 
Washington, D. C. 

Massachusetts Youth Activities Commission, Boston, Massachusetts 



Publications ' . 

"A Core Curriculum for Entry and Middle Level Workers in Human Services 
Agencies J' Report prepared by the Human Services Manpower Career ^ 
Center* Washington,. b*C.' U.S. Department of LabDr, June, 1971, 

Harvard. Educational Review "The Rights of Children - Part T* Vol, 43, 
November, 1973 ' , 

■ Harvard Educational Review "The Rights of Children - Part II" Vol* 44, 
February, 1974 . ~, 

CRYSTAL MANUFACTURING . - 

Sources of Informa^tion ■ ' 

Individuals fi^om the following institutions were contacted: 
■ ' " _ ■ ■ ^ ■ 

Rockwell International Inc., Micro Electronics Group, Anaheim, California 

Mobil-Tyco Solar Energy Corp., Waltham, Massachusetts 

Fairchild Instruments, Inc., Mountain View, California 

General Diode Corp,, Framingham, Massachusetts 

Crystal Systems, Inc, Salem, Massachusetts . ^ 

V ' ' ^ 

Texas Instruments, Dallas, Texas 

- ^ . , '■ 

^Engineering Solar Power Corp., Wakefield, Massachusetts 

ft 

Publications 

"Photovoltaics: Photons In/Electrons out,"- Mosaic , Vol, No. 5 5 (Spring, 1975) 

'^ERDA's Photovotaic=cell effort kicks off with procurement, research 
Electronics , November 13, 1975. 

•«The semiconductor becomes a new marketing force." Business Week, 
August 24, 1975. r - . 

"Electronic metals recover to new heights," Chemica/1 and En gineering News, 
July 23^ 1973, ' ' 

Lincoln College Catalog . Northeastern Universi ty, ' Boston , Massachusetts. 

Brooking, Walter J., ed. rareer-Op portunities-Englneerin g Technicians 
Chicago: .1. G. Forguson, 1975. 

Occupational Outlook Handbook. 1974-1975 . U.S. Dcpartincnt .of .Labor , 1975. 

"Texas Instruments:. Pushing hard into the consumer markets." Business Week, 
August 24, 1975. 

er!c ' ' ' ' ' 



ENERGY EFFICIHNCY TRCIINICTAN 
Sources of Informat ion 

Individuals from the following organizations were contacted: 
Energy. Research and Development Administration (HRDA) , Washingtonj 
Federal Energy Administration (FEA) Washington, D.C. 
National Bureau of Standards (NBS) , Washington, D,C: 
Bureau of Labor Statistics (BLS) , Washington, D.C, 
MASSPORT, Boston, Massachusetts 
Henry Ford Conimunity Collegdj Dearborn, Michigan 
Stone and Webster, Boston, Massachusetts 
Resource Planning Associates, Cambridge, Massachussotts 
Renaissance Center Management Corp., Detroit, Michigan 
Leo A, Daley Company, Omaha, Nebraska 

Westinghousc Electric Company, Pittsburgh, Pennsylvania 
Gamae, Koi'obkin, Callager, Inc., Chicago, Illinois 

Publ ications 

'*A Million Jobs with No Takers.^' Business Week , January 19, 1976, 
Profiles of Energy Conservation Programs . FEA,'1975, ^ , 

HALFWAY HOUSE RES I DENT MANAGER " . / ' 

/ 

Sources of Information' , , • 

Individuals, from the following institutions were^^ontacted : 

Regional Institute of Community Residential Treatment /Centers , 
..._,.^.„Saint Louis University, St. ..Lbuis,. Missouri... . = . . 

International Halfway House Association, Cincinnati ,/ohio 

Seattle Community College, Seattle, ^Washington 

,_ii2 

- .. ' c-s ■ " - ' 



Alston Wilkes Society, Columbia, South Carolina 

Massachusetts Residential Progi%ims, Cambridge, Massachusotts 

Massachusetts Ilalfway House Inc*, Boston, Massachusetts 

Office of Rcgionar Operation, Law finforcemcnt Assistance Association, 
Washington^ D,C, 

Publications • ^ 

Cost Analysis of Corroctional Standards: --Halfw ay Houses, ^ yashingt Qn, D.C. 
Correctional Economics Center of the. American Bar Association, 
November j 1975 , 

Directory, Residential Treatment Centers 1975-1 976, Cin cinnati, Ohior 
~ International Halfway House Association. fSTS 



HORTICULTURAL THORAPY AIDE 
Sources of Information 

Individuals from the following organizations were contacted r 

Welwood Horticultural Training Center, Upper Marlboro, Maryi'ind 

Bancroft Community, Haddenfield, New Jersey 

Home of Guiding Hands, Lakeside, California 

Menninger Clinic, Topeka, Kansas 

New York University Hospital, New York, New York 

Department of Horticulture, Texas Technical University, Lubbock, Texas 

Department of Horticuiture, University of Florida, Gainesville, Florida 

Department of Horticulture and Forestry, Kansas State University, 
Manhattan, Kansas 

Horticulture Department, University of Maryland, College Park, Maryland 



Longwood Program in Ornamental Horticulture, University of Delaware, ' 
New&rk, Delaware 

Department of Horticulture, Clemson University^ Clemson, South Carolina 
Biology Department, Charles County Community College, La Plata, Maryland 
Iowa Lakes^TommunTty TolTefo7^ Enmrct sburi', ^ f owa- ——-^-r- ^ = 



■ Biology Department , Bergen Community College, Paramus.New Jersey 

\ 

Bronx Botanical Gai'den,\New York, New York 

Department of Horticulture, Michigan State University, East Lansing, Michigan 

Department of Human Kinetics and Leisure Studies, George Washington 
University, Washington, D.C, 

Division of Agriculture and Natural Resources, State University. . 

of New York at Cobleskill, Cobleskill, New York ' = 



^ B.EaU Community College Curriculum Development Project in Therapeutic 
Recreation, University . of Illinois, Champaign, Illinois 

Department of Plant Spience, University of Rhode Island, Providence, 
Rhode Island . . ' 

. / 

National Council for Therapy and Rehabilitation through Horticulture, 
Mount Vernon, Virginia 

American Occupational!, therapy Association,^ Rockville, Maryland 

Anicrican Horticultural Society, Mount Vernon, Virginia / 

National Therapeutic Recreation Society, Arlington, Virginia 

Ajiierican Hospital Association, Chicago, Illinois 

Horticultural Hall, Boston, Massachusetts 

Publications 

Acquaviva, Francis A. ^'*AOTA Human Resources Project.'- American Journal 
of Occupational Therapy , Vol. 29, March through August, 1975, 

"A Planning Project for Post-Secondary Vocational Educational Opportunities 
for the Handicapped," Charles County Community Col legs, la Plata,, 
Maryland,, and Melwood Horticultural Training Center, Inc., Upper 
Marlboro, Maryland. 1975 

Barber, Andrew, 'antcrest in Horticultural Therapy,'' The Menninger 
Foundation, undated. 

Barber, Andrew. "Horticultural Therapy," undated paper. 

V ■ . 

Graham, Milton D. and Robinson, Robert L, 851^ Blinded Veterans: A Success 

-Story , An^eri^an--FoundatiOTi for th&-B-lind,.=.±96S, . 

Health Caree rs Guidebook . Third edition. Published jointly^by 

"Department of Labor, Manpower Administration and Department of 
Health, Oducation and Welfare, National Institutes of Health, 1972. 

^ ^^iLi :„ 
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Health Manpower RcsQurces, Report No, 1, Preliminary Tabulations from 
the. Survey of liaalth Manpowor in Hospitals . Public Health Sei^vicCj 
Bureau of Health Prof ossions Education and Manpower Training, 
July, 1970* . : 

Health Resources Statistics / National Co^/er for Health Statistics, 1974* 
(HEW publication 75-1S09) 

Hefley\^ Paula D. "Plaritirig New Seeds." Performance , Vol 23, February, 1975.^ 

Hunter! Nora Louise. "Horticulture Programs in Prisons, V Paper written, 
for California State Polytechnic College, San\ Luis Obispo, 1970- 

Kinsinger, Robert E. Career Opportunities for* Technicians and Specialists * 
Health Technicians . Chicago: J.G. Ferguson Piilrii'hing Co,, l^STO, 

^ /{ ' ■ . ^ \ - 

McCandliss, Rhea>,R,;^!^;Horticultural Therapy as a Profc Topeka, Kansas: 

The Monninger Foundation, 1969. . ' 

' "The Plant-Man-The; Environment." Paper presented October 3, 1967, at 
the Menninper Foundation, ' 

"Horticultural Therapy .as a Therapeutic and Hospital Program," Undated 
paper . , ^ 

/"Results of /Survey on Horticultural Therapy i" Unpublished paper, July : 

^ ~~~r~ ' - ■ ■ " 

Occupational Manpower and Trainin g Needs, Revised 1974 : Department of 
~ 'L^abor, Bureau of Labor Statistics, 1974. (Bulletin 1824) 

Occupational Outlook Handbook [1974-1975) . Washington, D,C. : U*S. Department 
" df Labor, 197^." ' - , ' 

Plankinton, Herbert. Horticulture as a Work Program for Therapy . 
Unpublished Masters Thesis , University of Delaware, 1973, 

Rosenblum, Sidney; Przybyl , CUsimir; and Buoniconto,' Pasquale, " A Sui^vey 
of Farm and Dairy Operati^ons in Institutions for the Mentally 
Retarded." American J ournal of Mental Deficiency , 64, (July, 19S9) 
pp 356-365, . \ . 

^ \ ■ ■ ■ ^ : .. ... _ 

"Training Program at the Mennlnger Foundation for Horticultural Therapy 

Students in Cooperation with Kansas State University,'* The Monninger 
Foundation. June 7, 1973* 



HOUSING REHABILITATION SPECIALIST ^ 

Source of rnformation ■ 

Individuals from the following organizations wore contacted: 

National Association of Housing and Refjevalopment Officials^ 
Washington, D,C. ^ 

Housing Assistance Council, Washington, D,C. 

Boston Redevelopment Authority* Boston, Massachusetts 

Rehabilitation Divisiorl of St, Paul Housing Authority, St, Paul, Minnesota 

Community Planning and Development, Department of Housing and Urban 
Development, Washington, D.C. 

Housing Services Department- Portland Development CommissioHj 
Portland, Oregon 

Department of Housing and Community Development, Baltimore, Maryland 

Special Assistant for Citizen Participation to the Assistant Secretary 
for Community Planning and Development, Department of HUD, 
Washington, D.C* 

Publications , 

HUD News . Washington, D.C.i U.S. Department of Housing and Urban Development, 
January 8, 1976, . 

Community Development Block Grant Program, First Annual Report, Executive 

Summary . Washington, ^ D .C /: Department of Housing and Urban Development , 
December, 1975. 

Department of Community Planning and Development (HUD) . Examples of Local 
and State FinancinE of Property Rehabilitation Program Guide No. 1. 
iVashington, D .C Department of Housing and Urban Development, 1974. 



INDUSTRIAL HYGinNE TECHNICIAN ^ _ 

Sources of Information . . 

Individuals from the following organizations wpre contacted: 

Human Factors Section, Eastman Kodak Health and Safety Laboratory^ 
Roches tor. New York ' » 

College of Medicine, University of -lowaj Oakdale, Iowa 

torporate Industrial Hygiene , Polaroid Corp., Cambridge, Massachusetts 

Noirth Shore Community College^ Beverly^ Massachusetts 

Cedar Rapids Community College, Cedar Rapids, Iowa 

Stanford Research Institute, Washington, D*C. . , 

American Industrial Hygiene Association, Akron, Ohio 

Division of Training and Manpower Development, NIOSH, Cincinnati, Ohio 

Harvard School of Public Health, Cambridge, Massachusetts 

Occupational Safety and Health Administration, Washington, D.C. 

Publ ications - 

He alth and Wor k in Am erica:. A Chart Book . Washington, D , C , ^ American 
Public Health Association^ 1975, ' - ' . 

* _ 
Occupati onal Outlook Quarterly, Spring, 1975 .^ Department of Labor, 

Bureau of Labor Statistics^ 

Galukner,. Terrence W. '*The IE and ESHA.-' Industr ial Engine ering , 
May, 197S, pp. 26-30. ~ 

Berry, Clyde M* *'What Is an Industrial Hygienist?" National Safety News 
August, 1973, pp, 69-75, ^ ~ 

- ( 

"Industrial Hygiene Manpower,'' American Industrial Hygiene Association 
Journal , June, . 197S, pp* 433-446, 

Oc cup a t i 0 n a 1 Sa f e t y d H e^l t h R ep o r t e r , The Bureau of National Affairs 
Washington, D/C. 1971V 



NUCLEAR QUALITY ASSURANCE INSPECTOR ' . 

Sources of Information " , 

' Individuals from the following institutions were contacted: 

Stone 6 Webster, Boston, Massachusetts . ' ' ^ 

American Society for Quality Control, Milwaukee, Wisconsin 
Rums 5 Roe, Commack, New York - 

National Laboratories, Argonne, Illinois . 
Babcock 6 Wilcox, Barberton, Ohio 

American Society for Quality Control, Milwaukee, Wisconsin ' 
United Engineers, Philadelphia, Pennsylvania 
Leeds & Northrup,^ Philadelphia, Pennsylvania " 
Nuclear Regulatory Conunission, Washington, D. C* 

Directorate for Science Education, National Science Foundation, Washington, D. C. 

Technical Education Research Corporation, Southwest Center, Waco, Texas 

Energy Research and Development Administration, Washington, D.C. ; 

Industrial Psychology and Management, University of Tennessee, KnoxviUe, Tennessee 

Training and Technology Program, Oak Ridge Associated Universities, 

Oak Ridge, Tennessee ^ 

Tennessee Valley Authority, KnoxviUe, Tennessee . ■ 

Arnold Greene Testing Labs, Natick, Massachusetts 



\ Publications 

Griffith, W.F. "How to Implement Quality Training Programs: QA/QC 
Personnel Training.'' Paper delivered at the Second Annual 
Conference oT Nuclear Power, October, 1&-75, 

Hull, Dan. '^Quality Assurance/Quality Control Technician^* Unpublished 
curriculum for QA/QC technician, combining tester, auditor, and 
T n^pec tor training . ; 
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PODIATRIC ASSISTANT 
Sources of Information 

Individuals, from the following institutions were contacted* 

American Association of Podiatric Assistants, Waco, Texas 
American Acadeny of Podiatric Sports Medicine, Hayward, California 
American Podiatry Association, Washington, D,C< 

California Association of Podiatric Assistants, San Francisco, California 
Council on Education, American Podiatry Association 

Pennsylvania College of Podiatric Medicine, Philadelphia, Pennsylvania 
Jefferson Community College, Louisville, Kentucky 
Essex Community College, Baltimore County, Maryland 

Publications . j 1 

"Athlete's Feet," Runner's World Magazine ^ Decei^ber, 1974, ^-"--^ 

Colds tone, Harold, and Horowitz, Morris. Restructuring Paramedical Occupations 
Paper prrpared for the U.S* ^Department of Labor. January, 1972, and other 
publications. 

Health Careers Guidebook ^ Third Edition, Department of Labor, and Department 
ofHealth, Education and Welfare, Washington, D, C*j'1972/ 

Occupational Manpower and Training Needs , Revised, Department of Labor, 
Bureau of Labor Statistics, Washington, D, C* 1974. . 

Occupational Manpower and Training Needs . Bureau of Labor Statistics, 1974, 

'*Shoes for Ruhners,*' Runner's World Magazine ^ July, 1973.- 

College Catalogs from: ^ . 

Essex Community College, Baltimore County, Maryland 

Jefferson Community College, Louisville, Kentucky 

— ■ Pennsylvania College of Podiatric Medicine, 

Philadelphia, Permsylvania ' , 



PUBLIC SAFETY CONffCINICATIONS OPERATOR 
Sources of Information 



Individuals from the following institutions were contacted: 

The ^Associated Public-Safety Communications Officers, Incorporated 
New Smyrna Beach, Florida 

Booz, Allen and Hamilton, Bethesda, Maryland, ; 

Chicago Police Department, Chicago, Illinois* ^"^^--^^^ 

Department pf Public Safety, Omaha, Nebraska* 

Electronic Associates, Inc, , Rockville, Maryland. 

Department of Urban Studies, M.I.T., Cambridge, Massachusetts* 

National Training Director, ADT Security Systems, New York, New York 

Rand Corporation, Santa Monica, California 

Boston Fire Department, Boston, Massachusetts 

State University of New York, Albany, New York. 

College of Engineering, Florida Technological University, Orlando, Florida. 
New Jersey State Police Department, Trenton, New Jersey 

Publications 



'Automated Alarm Systems Open Up Possibilities for Other Services, 
V Electronic Magazine, November 13, 1975. 



Clapp, David E/; and Doering, Robert D. ^'Orlando Police Department Dispatch 
^Training Simulator. Journal of Public Safety Communications , ^ 
Vol. 42, pp. 16-24./ " " . 

Colton, Kent "Computer and the Police: Police Department and the 

New Information Technology," The Municipal Yearbook 1975 , 
. r-Vol, 42, ppv' 214/232T" y / V" ' 

"Data Collection and Computer Analysis for Police ManpowBr Allocation in 

Arlington, Ma." Series in Innovative Resource Planning in Urban Pu blic 
Safety Systems . Department of~Urban Stuies, Massachusetts Institute of 
TVchnology, Cambridge, Massachusetts 

'^Solving Urban Location Problems' Himan Intuition versus the Computer." 

'^^^ ^oumal^CT t^KF^TOe^rT^^^ XnytttCft^r^f^ianneTs^ r -Ja 19 , 197-1t^ 

pp. 95-99. , ^< 

"Use of Computers by Polices Patterns of Success and Failure," Urban Data 
-. Service , April, 1972, 
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"Qualification of Quality A'ssurance Audit Personnel for Nuclear Facilities,'' 
Penultimate draft, American National Standards Institute N 45,2.23, 
■ Ray Wachnialc, Assigned Correspondent* 

Smith, W. R, "Nuclear Construction: Some Difficulties and Challenges.*^ Paper 
delivered at IVAATec Conference, February 21, 1974, 

Stovall, Waltrina, ^'Quality's their Business/' Around the System, Con Edison 
May, 1975, pp, 7-9. 

Stoyall, Waltrina/ ''Reliability : Learning from Failures," Around the System, 
Con Edison , June, 197S, pp, 6-8, 

"Utility Staffing and Training for Nucloar Power," Atomic Energy Commission 
- June, 1973, C^^ASH-1130, Revised) 



PHYSICAL SECURITY TECHNICIAN 

Sources of Information 

Individuals at the following institutions were contacted : 

American Society for Industrial Security, Washington, D,C, 

Private Security Task Force to the Natlbnal: Advisory Committee on / 
Criminal Justice Standards and Goals, McComb, Illinois 

American District Telegraph Company^ New York, New York ^ 

University Coilege, Diectbr of Law Enforcement Programs, Northeastern 
University, Boston, Massachusetts 

First Security -Services Corp., State Street, Boston, Massachusetts 

McComb Junior dollege, McComb, Illinois 

Denver Research Institute, Denver, Colorado ^ 
Allegheny Community College, Pittsburgh, Pennsylvania 
Rand Corp,, Santa Monica, California 
National Bank of Detroit, Detroit, Michigan 



Publications - , ■ 

Academic Guidelines for Security and Loss Prevention Programs in Community 
an d jQn^ior-eo^Tlo gw -7\m&ri^ 
Washington, D^C, : 1972, 

"ASIS Survey Results." Security Managemont , January, 1976. i 

McClellan] Hassell H, "Note on the Security Services and Equipment Industry," 
(Harvard Juslness School #9-374-358) 



